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ABSTRACT 

Intended as a framework for analysis of the costs and 
benefits of developing an operational educational satellite system in 
the United States^ this memorandum presents a series of scenarios of 
potential applications together with alternative organizational 
arrangements to support them. The number of satellite channels (25) 
and the number of ground terminals (up to 50, 000-70^000)f that might 
be required to serve various educational sectors are estimated. The 
market scenarios described include (1) public broadcasting; (2) early 
childhood education; (3) elementary and secondary education; (4) 
career and vocational/technical education; (5) adult education; (6) 
higher education; (7) special education including migrants, 
correctional institutions and the handicapped; and (8) computer and 
information services. Alternative administrative frameworks included 
for illustrative purposes are (1) Project Out-Reach; (2) Educational 
Satellite Consortium (EDSAC) -both of which are already in 
operation — together with (3) SKYNET^ a proposed commercial satellite 
system to serve users in and out of education; and (4) PILOT^ a 
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1 . IilTRODUCTIOfl AND SUMMARY 



In r8C2nt years, t.iere lias been oro\/ina interest in the possible 
use of large scale tcleconniunications svstens to increase both the 
quality ard efficiency of t'^Q educational delivery system in the 
United States. Developments in such comunications technoloqies as 
sateMites and cable have arrived at a time when there is considerable 
concern about t.ie cost of educaticn, quality of educational opportunity, 
and the need for a v/ider ranoe of educational options for an 
increasingly diverse population of educational "consumers." Innovators 
in government, education and industry have speculated about the 
potential role of r.^itellites in bringing about an educational tele- 
communications systein of national scope. Educational telecommunications 
demonstrations utilizing tie ATS-6 (Applications Technology Satellite) 
satellite are underway in tiie Roclsy Mountain states, Appalacliia, and 
Alaska. This menioranduni is intended as a contribution toward building 
a framework for analysis of the costs and benefits of developing an 
operational educational satellite s^/sten in the U.S. We have attempted 
to shed light in tv;o different areas. 

In tne first section, v/e have estimated the satellite channels and 
ground teriMnals th^^t might be required to serve the educational sector. 
To arrive at these estimates, v;e have broken down the educational sector 
into several educational submarkets and prepared a scenario for each. 
Each scenario provides a rough indication of the satellite channels and 
ground terminals required to turn scenario into reality. Therefore, our 
satellite re^^ui ^^eriant estimates can only be as good as the scenarios 
themselves. However, it is hoped that other analysts will be able to use 
this as a starting point for develooing revised estimates according to 
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different judgnients about v/hat the future holds for education. 

In the second section of this memorandum, we present four very 
different organizational alternatives for educational satellite 
system implementation and utilization. 

1.1 MARKET SCENARIOS 

We have projected a potential demand for as many as 25 full-time 
satellite ciiannels.* Tlie ground terminal requirements could run as 
high ds 50-70 thousand units. Interestingly, so many of the services 
envisioned in our scenarios are of an interactive nature that all but 
a few terminals would need to be capable of both receiving and 
transmitting satellite signals, although only a few v/ould have to be 
equipped with highly expensive return video transmission capability. 
These scenarios and estimates assume the use of high pov/er satellites 
and low cost gi^ound terminals similar to those being used in the 
ATS-6 demonstration. 

I.IJ Publ ic Broadcasting 

Only the public broadcasting submarket had previously defined its 
own satellite distribution requirements. Assuming total replacement by 
satellite of existing terrestial interconnection, the public broadcasting 
sector alone will require full-time access to 6-8 channels and part-time 
access to an additional 1-3 channels. As for ground terminals, public 
broadcasting will neeo at least 28 terminals capable of both sending 
and receiving television signals and an additional 99 terminals for receiving 
satellite transmissions at public broadcasting stations. These estimates 
are based on 1971-2 public broadcasting filings before the FCC. They also 

*One "channel" is equivalent in band\/idth to one television broadcast channel. 
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proceed on the basis that public broadcast inq would be a user of 
satellite services* ratner than an operator serving niany other 
eJucational submarkets. flovertheless, the potential importance of 
public broadcasting as a Pioneer in the use of domestic satellite 
service for non-conircrcial and educational uses should not be. under- 
estimated. 

Extensive new plannina activity is nov/ qoinq forv/ard in public 
broadcasting to ir.ierconnoct some 150 existinq public broadcasting 
stations via satellite. Iieaotiations are underway with operators of 
lov/-po'jer comercial domestic satellites on the basis of a requirement 
of four full-time transponders. This revised requirement has not 
been integrated into our report. 

1.1.2 Early Childiiood Education 

Early childhood education, a sector consisting of children, 
parents, and teachers, is envisioned as a substantial user of 
satellite service, but primarily in the forn of television programs 
distributed tiiroug:^ tlie public broadcasting systein. Therefore, this 
sector would no in:)ose additional channel requirements. Some services 
such as conputer-based services for early childhood education specialists 
are envisioned as being delivered outside the public broadcasting system, 
but the projected cnannel requirement v;ould be smalK The only ground 
terminal requirements would be for a transni t/recei ve unit located at 
a center housing early childhood educational materials. 

1.1.3 Elenientary an d Secondary Education 

Tio eienentarv and secondary education submarket seems to have 
potential for generating a substantial amount of educational telecommunica 
tions activity delivered outside of public broadcasting. The^^efore, a 
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substantial requirement of about 6 satellite channels and as many as 
15-20 thousand limited transmit/receive terminals could develop. 
Satellite traffic envisioned includes instructional television for 
schools, a televised curriculum for delivery to students outside the 
conventional classroom setting, and a substantial amount of computer- 
based instruction and educational management services. As in the 
case with some of the other submarkets, significant accomodations 
v/ithin the state and local structure of elementary and secondary 
education in the U.S. are required before educational satellite 
services can aver be utilized. 

1.1.4 Career a nd Vocational /Technical Education 

In the career and vocational/technical education submarket, the 
prospects for satellite utilization seem greater in the career 
education area than in the vocational/technical area. The latter, which 
is concerned with teaching specific occupational skills, is seen as 
too fragmented a market to make satellite service practical. Career 
education, on the other hand, is concerned more with general career 
orientation and, therefore, lends itself to delivery by large scale 
telecommunications systems. PBS is seen as the primary delivery vehicle 
for career e-iucation. Other services using satellite channels would 
include a corrauterizeci job bank, computerized career guidance instruction, 
and scne computer-bdsed vocational/technical instruction. However, the 
total traffic load for this submarket is not large enough to require 
adJitional satellite channels. Delivery points would be common with 
those for other submdrkets; so no additional ground terminals would be 
reqjired. 
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1.K5 Adult Education 

Adult education, including adult basic and continuing informal and 
formal education will be users of services delivered via satellite 
channels allocated to public broadcasting and higher education. Satellite 
services delivered outside of tiiese channels \/ould be accommodated through 
occasional use of con-non carrier channels on private domestic satellite 
systems. As for around terminals, there would be a need for 1 transmit/ 
receive unit at an instructional resource center for continuing teacher 
education, and 2650 terminals with receive and non-video transmission 
capability to be located at private corporations and medical centers. 

1.1.6 Higher Education 

?1ore than any other educational subinarket, higher education appears 
to hold the opportunity for introducing the gamut of potential 
educational telecommunications services (including instructional 
television, teleconferences, computer-based instruction, remote batch 
processing, interactive computer applications in research and management, 
computer-based information storage and retrieval systems, and library 
netv/orking). Satellite channels would be required for delivery to 
settings both on and off campus. Campus oriented services would require 
4 full-time channels, v/hile external degree programs would require 2 
channels. An additional channel for education in tTie health sciences 
would bring the total channel requirement for higher education to 7, 
a substantial requirement. A total of 18 terminals with both receive 
and full video transmission capability would be required for external 
degree curriculum origination centers, health science education centers, 
and a higher education instructional television center. Less expensive, 
limited 2-v/ay terminals would be required in 15-20 thousand locations. In 
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its entirety, higher education is potentially a key user, because 
of the many opportunities for imaginative uses of telecommunications 
and becau'.i of the rather sizable satellite distribution requirements* 

1.1.7 Sp3Cial Educational Markets 

Three special educational markets ("special," in the sense that 
they are isolated from conventional sources of educational services) 
have been singled out for analysis. They are migrants, inmates of 
correctional institutions, and handicapped persons. These potential 
fnarkets are not meant to be inclusive. Other scenarios might be 
written for telecommunications channels to serve Slacks, and Spanish- 
heritage Americans. 

Migrants 

The population of migrant agricultural laborers and their 
families numbers about 1.4 million. Migrant children are deprived 
of preschool educational opportunities and suffer from lack of 
continuity in educational programs, caused by continuous moving from 
one occupational setting to another, fligrant adults are confronted 
v;ith a shrinking denand for their services in the agricultural sector 
and with the concortfni tant need for educational "retreading" that will 
enable them to find other types of employment. Migrant families, as a 
v;hole, are seriously in need of family health education and language 
traininq. 

Our scenario en/isions development of a con^prehensi ve migrant 
teleconrriuni cat ions orog'^arr. The organizational framework for such a 
program \;ould be -i partnership of federal agencies, individual state 
education agencies, an1 rnultistate consortia, grouped in a pattern that 
conforms with the thre^i . -"^or migrant "streams." Services envisioned include 
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K-12 instruction, specially adapted versions of early childhood 
prograr^s offered by public broadcasting, career education for both 
children and adults, language training, a computer based school records 
transfer program, continuing education for teachers of migrants, and 

r 

health education, '^•^e full-tiit.e satellite channel, four video 
transmit/receive ternunals to be located at a national resource center 
and at three regional resource centers, and 30 mobile and 470 fixed 
location iir,itec! transnii t/roceive terminals would be required to 
impler;ent tnese services. 

Correctiopal Insti tutions 
Attitudinul re'^abi 1 itation, vocational training and personal 
enricf!ir.rnt ar • L^.rec fr^ajor ed-jcational needs of 420,000 Americans who 
are In jails and priso^-.s. Of the needed educational services which 
lend then-selves to del1v3ry via satellite, most could be made availajjle 
by ■'pporting services likely to develop in other submarkets for the 
''outside*^ popjlal.cn. Therefore, one additional full-time satellite 
channel would be sufficient. It would be used for such things as 
educational teleconferences among staff and inmates of different 
institutions and for televised instruction tailored for the prison 
population. 76 li^^-ited transmit/receive terminals would be required 
by feJer^.l c^^nd state institutions. 8ecau:e the population of county and 
local jails tends to be highly transient, educational telecommunications 
may not make much of an impact at that level. In any case, terrestrial 
systems such as cable and ITFS could provide a conduit for relaying 
satellite signals fron qround terminals to local institutions. 

Mandi capped * 

Se/eral million school age Americans are afflicted with at I'^ast one 
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form of mental or physical handicap. Of these, the mentally retarded, 
and individuals with impaired hearing or vision seem the most likely 
candidates for telecommunications based educational services. It has 
been thought that computer-based progranmed instruction may be a useful 
educational tool for mentally retarded and emotionally disturbed children. 
Captioned television instruction for those with impaired hearing and 
electronically magnified display'of educational materials for the 
visually handicapped are other services that appear to lend themselves 
to delivery via telecommunications systems. An already existing non- 
interconnected network of regional and state and local special educational 
materials centers could provide the basic framework for an educational 
telecommunications system for the handicapped. 

In this scenario, it is contemplated that the telecommunications 
configuration in this submarket will consist of 22 video transmit/receive 
terminals located at regional media centers and ?00 limited transmit/ receive 
terminals at other, centers. Delivery from these centers to end users in 
schools, hospitals and homes would be handled either by terminals in 
place for other submarkets or by terrestrial systems such as cable and 
ITFS. It is expected that access to one full-time satellite channel 
would be adequate. 

1-1-8 Computer and Information Services 

Many of the more exotic edurational telecommunications services 
contemplated fall into the category of computer and information services. 
Networking of computer and information resources is a development from 
which all of the educational submarkets previously discussed stand to 
benefit. Computer and information netv/orking can make these resources 
available to lightly populated areas and can have the effect of combining 
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specialized resources scattered throughout: the country into a 
nationv/ide pool of computer and information resources, accessible from 
anywhere in the U.S. 

Three jasic areas of development are envisioned: (1) inter-library 
netviorking for the purpose of sharing materials and administrative 
services, such as bibliographic and cataloging operations; (2) netv/orking 
of specialized information banks; and (3) netv/orkinq of computer systems 
to facilitate sharing of both hardv/are and software. 

It is expected that development of computer and information 
networking wil 1 occi<r, at first, separately within various educational 
subsectors. Coalescing of the separate networks into a unified system 
will occur later. Hence, initial organizational efforts should be aimed 
at areas of coopera^.ior winch will facilitate the coalescing stage. 
These areas of cooperation include software standardization, coordination 
of channel usage, accessing protocol, development of mechanisms through 
which users can compensate Suppliers, and organization for coordinating 
the distribution of development funds. 

It is very difficult to estimate accurately the satellite 
channel reauirements for computer and information netv/orking. Hov/ever, 
a requirement of 3-^ channels seems reasonable to us, based on the 
narrow bandv/idth requirements for most of the types of services envisioned. 
Ground terninal roouirements are fairly small, oased on the assumption 
that most end user locations will belong to other educational submarkets 
already equipped v;ith ground terminal facilities. An additional heed for 
3000 limited trans^i t/recc-i va teniiinals at libraries and 400 similar 
terminals for end users at non-school locations is estimated. 
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1.1.9 CofT^ient 

Submarket by submarket analys'-'s of tf:e potential demand for 
satellite services leads to the conclusion that it is possible to 
at least make a plausible argument that the demand for satellite 
channels could be large enough to justify deployment of a rather large 
capacity satellite system for education. 

1.2 ALTERNATIVE ADMINISTRATIVE FRAMEWORKS 

Potential demand for satellite services is one matter. Having 
established that a potentially substantial demand or need may exist, 
it is necessary to confront the question of who will provide this 
service, and how the providing entity will be structured to develop 
and operate a satellite service in synchronization with the requirements 
of users. 

To indicate the broad range of organizational options that are 
available for consideration, and to highlight some of the factors which 
may influence the choice of options, four very different hypothetical 
organizational arrangements for administering the satellite component 
of an educational telecommunications system are described here. 

1.2.1 "Project Out-Reach" 

"Project Out-Reach" is a satellite service organized to deliver 
programs of the Public Broadcasting Service to residents of the U.S. 
who reside outside the service areas of existing public television 
stations. These residents constitute about one-fourth of the population. 
If such a system comes into being, it would probably be more economical 
to use satellites in place of the existing terrestrial interconnection 
system than to mainfain both satellite and terrestrial systems. 
Q A second phase of development would be a second PBS network service. 
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utilizing cable television systems as local outlets. Still a third 
phase of development would be a transition from a public broadcasting 
satellite system to a system serving other educational submarkets. 
Control of the satellite system would initially rest with a board 
of directors within the PBS structure but independent of PBS's non- 
satellite operations. The board membership v/ould include representatives 
of rural areas not served by local public broadcasting stations. As 
demand for satellite service is generated in other educational submarkets, 
an advisory panel of non-PBS users v/ould be added to the organizational 
structure. When non-PP^S users account for 207o of total satellite 
usage, they would be represented on the board of directors in 
proportion to their usage until, at some point, non-PBS users would 
dominate the board, and public broadcasting would become just like any 
other user. 

1.2.2 EDSAC (Educational Satellite Consortium) 

EDSAC is a ^non-prof it cooperative or consortium approach to 
educational satellite development. The EDSAC system would be owned 
and operated by a consortium of organizations representing major 
educational sectors in the telecommunications market. The approach 
is designed to maximize user participation in the design and development 
of an educational satellite system and to insulate the system from 
undue governmental influence. EDSAC would be governed by a bjard 
of directors elected by users. In addition to the satellite component, 
EDSAC would operate a network of regional resource centers and would 
employ a 'T^oordinato^ of User Services" to arrange for access to local 
non-satellite distribution channels, such as CATV, which are necessary for 
end-to-end delivery of educational telecommunications services. Although 
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EDSAC would own and operate regional resource centers (which would be 
points of entry to the satellite system), CDSAC would not be involved 
in production of softwar^^. Access to the centers would be on a 
"common carrier" basis. Government funding for EDSAC would be 
channeled indirectly through users, making the EOSAC system accountable 
to users rather thao the government. 

1.2.3 SKYflET 

SKYNET v/o;jld be a commercial satellite system serving a variety 
of users, in and out of education, \/hose networking requirements call 
for high power satellite/low cost ground terminal conf icjurations. 
Educational users would be represented by a consortium, which would 
serve as liaison with the SKYIiET corporation and would coordinate 
such terrestrial operations as a network of resource centers and 
coordinate other user support activities all the way down to the local 
level. The consortium would also maintain a "catalog" of software 
and services available to educational telecommunications users. 

1.2.4 PILOT 

PILOT would be a satellite system ov/ned and operated by a 
government corporation and would provide bulk quantities of satellite 
channel time to private sector telecommunications organizations. PILOT 
would have a limited lifetime of 5-7 years and would be established 
for ohe purpose of encouraging the private sector to develop educational 
satellite services by demonstrating th^ demana for oducdtiotsal satellite 
service under market conditions. ^ILOT uouU be an attempt to overcome 
the "chicken and egg" problem in educciiional satellite development -- i.e., 
reluctance of tiie orivate sector to assume the investment risk of developing 
a system until demand ha:. demonstrated, and inabilH/ of education 
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to demonstrate demand until a satellite is available. Although the 
satellite sysrer^ uoula be owned by the qove^nment corooration, private 
entities v^ould bo resocnsible fo>- niarkennri the system, 

K3 ovcRv:::w 

In the pages .hich follow, supoortinq material for the information 
S'jmniarize^J prev'ousiy is preben!:ed. The reoort is divided into two 
fnain sectio'is, Tno first section develops market scenarios, and 
channe"' ard yround ier;:iinal requirements for a large-scale educational 
telecorr.rru'^i cations systani. Tne second section lays out some alternative 
oroanizat i jna I frar^ouorks for such a system. 

This report re ^ri-jser-'s one of a series of studies undertaken by 
tiie Cerr^r for Develt-pinent Teciinoloqy , primarily under NASA sponsorship, 
to e/.plo^c possijic) ;;3.s of coniriiunicotions satellites in U.S. education* 
Two docuren'.s whic;i are co'^panion v/orks to this report are a study of 
"E iuCvition-al NeerJs ivxl Technological Opportunities for Large-Scale 
EducatiOMal Te lecon.nuini^.a tions Systems," and a "Prel iminary Assessment 
of Potentic;! ipoacts of t^'ucational Telecommunication Systems," 

In napy way:, tfie v.or-' presented herein is nighly speculative 
nature. Ot'ier ;nark^t scenarios can be written and other alternative 
odmin i strati vo st^^uct^re^ defined. Hopefully, our \/ork will serve as 
a basis for ^urLn":r investigation an.l discussion. 

iMucn of this study was completed by May of 1974- Since then, a 
number of ir.Dortant developments have occured which we have at least 
tried to >^efe>" to in the report. They include tiie creation of a Public 
Service Sitellile .onsort ium, inwolveTient of the Public Broadcasting Service 
in plans for satellite interconnection of 150 public broaacasting stations, a 
study of possible new educational initiatives by the Advisory Council of 




fidtional Orqani^-rations (ACNO) to the Corporation for Public Broadcasting (CPB), 



satellite cost-effectiveness and market studies carried out by the Office 
of Telecommunications Policy of the Department of Health, Education and 
Welfare, and tie launching of NASA's ATS-6 satellite for the Health-Education 
Telecommunications experiment. Much of our work, however, does not reflect 
this recent flurry of activity. In addition work nearing completion by 
Morley and Eastwood of our research group indicates that we may have 
underestimated the channel requirements for computer-assisted instruction* 
The need for continuing study and refinement in the educational satellite 
area is clearly evident. 
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2, MARKET SCENARIOS 

2 J Ii]TROOUCTIO\^ 

The follovnn-j section is a collection of scenarios, briefly 
depicting potential educational markets for cominunications satellite 
service:), Ingoir.n needs analysis studies at the Center for Development 
Tec'incloay [1^2,3,4,30] have explored needs and trends in specific 
Sub-sectors of oJuction wiiich appear to provide opportunities for using 
large scale teleconnunjj£fl^ns netv/orks. 

This nemorandum goes a step further by attempting to speculate about 
future education^*! networkino in terms which are specific enough to 
facilitate estimate:, of system capacity requirements and configuration 
and therefore, at a future date, systems costs. The \/ords "attempting 
to speculate" cannot be accented too much. In estimating such things 
as cliannel requiren^ents, which depend on the demand for services, v/e 
venture into an area where more is unknown than known. Since the 
overwhelming majority of potential users of satellite-delivered 
educational services are cjrrently unfamiliar with satellite technology 
and its possible applications, and since with the exception of the ATS-6 
satellite experiments tiiero is essentially no current use of satellites 
in education well as relatively low utilization of all forms of 
tecnnology in education [51], there is no reliable way of measuring 
future acceptance or lack of acceptance. Using the "Delphi" technique, 
Robinson [5] has developed a forecast of utilization levels for 
television, computers and information services in various educational 
sectors in the 1980-1990 time frame. However, even if this forecast 
proved accurate, Robinson's 'utilization levels cannot be translated 
directly into the specific terms approached in the following analysis. 
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One reason it is so difficult to estimate demand is that it is 
necessary to think beyond the current services and organization of 
American education. Many non-traditional educational services are 
in relatively early stages of developnient. Among these are early 
childhood education, career education, education for the handicapped, 
education for culturally diverse yi^oups and geographically isolated 
regions, electronic library and information services, and home-oriented 
services. Because of built-in resistances to innovation in agencies 
of traditional education, there is reason to believe that telecommunications 
networking may make its greatest initial impact in the non-traditional 
areas. Until v/e know the extent to .vhich the nation commits itself 
to developing these new services, it is nearly impossible to project 
the penetration of technology. 

Given the uncertainty of future educational networking, what is 
the point of even trying to develop estimates of channel capacity 
requirements and costs? One major hope is that such esti'iiates, tied 
to descriptions of hypothetical future applications of telecommunications 
networking in specific sectors of education, will help interested parties 
to better visualize concepts which, to this point, have been discussed 
either in general terms or in terms which relate only to existing 
institutions, such as public broadcasting. 

In this study, eight major markets for satellite services are 
explored: (1) public broadcasting; (2) early childhood education; 
(3) elementary and secondary education; (4) career and vocational/technical 
education; (5) hiqher education; (6) adult and continuing education; 
(7) education for groups with distinct needs, includinn migrants. 
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prisons and the handicapped; (8) computer/information networks.* 

A brief scenario is spelled out for each sector, and, following 
that, all sectors are aqnregated into a single picture in a market 
sunrary. Mo attempt Is made to describe all the possible scenarios 
for eacn sector. I'^stcaJ, ci: scenario, Iiopefully plausible, is 
empnasized for each sector. It is hoped that this approach at least 
provides a starting point for discussion, modification and planning 
by decision-makers as well as the qeneral public. 

To facilitate comparison among various educational sectors and 
aggregation at the end, a common format is followed in describing each 
sector. One imaqinative mjans of building scenarios is the style 
employed by Parker [6] and Robinson [5], describing the future in the 
present tense and the present in the oast tense. This analysis \/ill, 
instead, keeo the rodiier in the present and outline the future from 
the vantage point of today. 

Financial and technical requirements of an educational telecommunica- 
tions system usinn satellites will be laraely determined by four major 
variables which are considered here for each sector, as appropriate: 

1. Services the respective roles of television, instructional 

and non-instructional computer applications, information netv/orklng. 

2. Organizational structures sponsoring agencies for cooperative 
production, storage, distribution and utilization of satellite- 
delivered services. 

3. Delivery points numbers and locations of various types of 
satellite ground terminals. 

*This breakdown does not correspond exactly to a previous "Needs Analysis*' 
report [50], although that report has been used to an appreciable extent 
as a basis for this study. 
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4. Channel requirenents — satellite channel capacity required 

during v.-.'^ious time periods. 
After each educUional sector is considered separately, estimates 
of delivery point and satellite channel capacity requirements wii: be 
summed up to establish a basis for estimating the requirements and 
costs of a high-power educational satellite system. The setting for some 
of the following descriptions may be in the 1990 and after period, when 
development of educational telecommunications systems and demand for 
satellite-based services may have reached a fairly mature stage, following 
a series of pilot projects and demonstrations using MASA's ATS-6 and 
CTS spacecrafts and following deployment of second-generation domestic 
satellites. 

2.2 PUBLIC BROADCASTING 

Public broadcasting, consisting of the Corporation for Public 
Broadcasting, (CPB) Public Broadcasting Service (PBS), and National 
Public Radio (NPR), v;ith their affiliated non-commercial broadcasting 
stations, constitute the only portion of the vast educational market 
for which satellite distribution requirements have previoucly been 
analyzed and defined by the user group itself. [7,8] If an educational 
satellite system were deployed today, public broadcastir-j cv^uld 
immediately be a significant user, provided the price >/.is right. However, 
the stated requirements of Di.-blic broadcasting may rot of themselves be 
sufficient to generate public enthusiasm for a dedicated satellite system 
supported with public funds. 

It should be noted that the requirements which have been stated are 
concerned basically with what is needed to transfer current and 
anticipated near-term public broadcasting services frcn terrestrial to 
^ satellite distribution. They do not take into acco-mt some potential 
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long-range developments in public broadcasting, including expansion 
of regional and state networking and a second schedule of national 
programming services. Described here ars the satellite channel 
requirenients for delivery of current services, and for longer-range 
services. 

In late 1974 and early 1975, the Public Broadcasting Service 
nas been acplorirg tno possibility of interconnecting 150 public 
television stations via satellite, with financial assistance from the 
Corporatio'i for Public Broadcasting and Ford Foundation. Such 
interconnections v/ould bti accomplished via fairly expensive ground 
ternnnals and relatively low pow^^ satellites, flegotiations- sre 
tinderv/dy vith cornercial donostic satellite operators for 4 full-time 
transyonders to serve the 150 stations** This development has not 
been integrated into the forthcoming scenario, which is based upon 
previous PBS reoui rer.ents as stated before the FCC in 1971. 

2,2,] Ue^.r-Jem flequi roments 

The Corporation for Public Broadcasting (CPB) and PBS have spelled 
out the channel re::uireQent5 for public broadcasting in response to the 
connercial domestic satellite oroposals which were filed in 1971 with 
the Federal Conmunications Commission. [7,8] Public Broadcasting and 
nost other potential educational users of satellite distribution require 
three basic tyoes of access to satellite channels: 
Full-tine channels dedicated 

Scheduled access regular or predictable usage part-time; 
channel shared with other users. 



^Personal cor^munication from Daniel Wells to Robert Morgan, 3/17/75. 



'Jnpredictable access to cnannels on an irreoular occasional 
basis to f'.ieet unexpected requirements, such as news event 
coverage. C-uopel availabilitv needed on 3 hour advance notice. 
In their :Xv 1?, 1971 filin^i \nV} the F.C.C, [7] CPB and PBS 
stated their ci^annel requirentnts , \;hic;i are suitiniarized below: 

1. T\/o full-time non-preemptible channels wit'i back-up capability 
are needed for delivery of the basic national programming service 
with a three hour time delay for the West Coast. 

\ more recent statement of channel requirements [8] (1972) 
expressed a need for throe, rather than tv/o, full-time channels, 
with a possible need for a fourth channel. 

2. One additional cnannel on a scheduled "access basis for 31 hours 
per week for regional prograraJiing within the six regional 
public broadcasting netv/orks*, for special time delays and for 
assembly of program segments from member stations by a central 
program assembly point. 

The December 1972 statement of requirements [8] sets the 
scheduled access need at ^^2 channel hours per week (3 channels, 
2 hours/day, 7 days per -week) for reaional programming and 16 
additional channel hours per v-/eek (1 channel, two hours/day, 
6 Jays per v/eek and four hours on Friday) for program assembly.** 

3. One channel on an unpredictable need basis for about seven hours 
per week. 
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*Eastern Educational TV rietv/ork (EEN), Central Educational 'Jetwork (CEM), 
Southern Educational Communications Association (SECA), Western Educational 
netv/ork (Wl:I), Pr,c? V "ountain Public T^roadcasting ''etwork (RflPB'I), Midwest 
Educational Television (MET). 

**"Proqram assembly," in tdis context, means construction of television 
programs using TV prcqrap materials transmitted via satellite from PRS 
affiliates to a central --^int, where the contributions from affiliates 
v/ould be edited into -) ^>he'] Product. 
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National Public Radio also desires access to satellite channels 
for distribution of stereophonic programs, which terrestrial circuits 
transmit poorly due to tiieir insufficient bandwidth* [7] Distribution 
of stereo programs has been accomplished by mailing tapes to 
member stations. Tne bandwidtli requirements even for stereophonic 
audio (pairs of 1j KHz circuits) is so minimal as to have an inconsequential 
effect on satellite} re;uirqm3nts» 

In sun, near-term satellite requirements are 2-4 dedicated channels, 
1-3 channels on a s.iared, scheduled access basis for 31-42 channel hours 
v/eekly (niostly daytime, for instructional programming); 1 channel on 
a shay^ed basis for 15 channel hours v/eekly of program assembly, and 1 
channel on an unnrBoictable basis for about 7 hours per v/eek. 

2,2.2 L ong-Term i^euui remen ts 

The near-term satellite channel requirements of public broadcasting 
are the only reouir^nents which have beeii claarly stated by any sector 
of the educational community. Tne long-term requirements are uncertain 
and depend on manv factors, including the extent to which the balance 
between regional and national distribution shifts and the future role of 
public broadcasting in a fully developed educational telecommunications 
system, 

« 

Regarding Va2 balance between regional and national programming, a 
1972 study indicated that about one-fourth of public broadcast time is 
local programming, and almost one-half of PTV programming originates from 
national sources. [9] Results of Robinson's "Delphi" study [5] indicate 
t'^y^t naticnal organi::ations v/ill provide a greater portion of educational 
software in general than v/ill any other level. In public television there 
appears to be soma tendency at oresent to favor decentralization of 
programming. If the regional netv/orks increase their role in PTV, 
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requirements for access to satellite channels would increase over that 
required for national distribution alone. The extent to which current 
and projected satellite technology can accommodate regional "splits" 
requires further study. 

Assuming a shift in favor of regional networking, it seems 
reasonable to double the requirements stated for the near-term. This 
would mean an increase from 42 to 84 channel hours per week for regional 
programming. This v/ouid still involve shared channels utilized on 
a scheduled access basis. The nunil^er of scheduled channel hours for 
program assembly could also increase from 16 to 26. (1 channel, 4 hours 
per day, 6 days per week and two hours on Sunday). This would permit 
greater local participation in national program development. 

As for the future role of public broadcasting in a fully developed 
educational telecommunications system, this scenario makes a choice 
faetv/een tv/o very distinct possibilities. On the one hand, it is 
possible to envision PBS or CPB as an umbrella organization for all 
educational services rlelivered via broadcast television. A PBS owned 
and operated satellite system (see sections. 2 on alternative administrative 
framev/orks) could not only provide the channels for distribution of 
educational services, but could also play a key role in promoting, financing 
and coordinating nationally distributed educational telecommunications 
act! vity. 

This scenar-io sees a very different role for public television. Here 
it is useful to note th^it "public television" (PTV) and "instructional 
television" (ITV) are usually encomoassed by the term "educational 
television" (ETV). PTV usually connotes the cultural entertainment and 
public affairs variety of progrdmrriing telecast by PBS during prime-time, 
whereas ITV connotes inor- fi^rrnal, structured educational programming with 
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specific learning objectives in mind. 

It iias often been suggested that CPB and PBS play a greater role 
in development of instructional progra'^iming. [10] To some extent, 
public television has aireadv expanded its activity in instructional 
television v/ith the development of such oroqrams as Sesame Street and 
Electric Company , v/hich although not primarily designed for use in 
schools, have resultod ir substantial in-school use. CPB currently 
is supporting an extensive study of future involvement in education- 
related activity by its ':'^incinal advisory body, ACNO. A scenario 
depicting a greatly enhanced, central CPB-PBS in educational telecommuni- 
cations is clearly within the realm of real possibility. 

Hov/ever, v-/e have envisaqed a "•attorn of long-run development 
in this scenario v/hich involves public broadcasting as one of several 
major educational telecommuoi catio-is system users rather than as either 
an organizational or distributional focal point. From an acceptability 
standpoint, one big factor working against an organization such as PBS 
functioning as a central control ooint or focus is tliat public broad- 
castinq is funded and, to a laroe extent, coordinated by a national 
quasi-governr.ienta I agjncy, cr*B\ Therefore, tliere might be overtones 
of a natioi^al government educatioral runeragency. f^urthermore , PBS, as 
:.Tinarily a broadcasting rather than an educational organization, is 
not currently structured to coordinate educational activities. Adjustments 
in the organizationf^l structure of PPS that ^'ould be needed in order for 
it to fu'"'Ction as tha focal "^o^nt of a large-scale educational telecommuni- 
cations system are discussed in 3.2 

The future role of -Public broadcasting, according to this scenario, 
then, is to continue as a conduit for onrichment-type educational 
programming and some instructio,')al p^^ogramming, especially in the early 




childhood^ adult basic education, career education and "external 
degree" areas (discussed in following scenarios). Except for the case 
of "'Project Out-Reach" discussed in Section 3.2 the educational sectors 
identified in this collection of scenarios follow a course of 
primarily separate development, \/it!i access to satellite channels 
independent of public broadcasting. However, the importance of public 
broadcasting in the over-all non-commercial telecommunications picture 
and its current interest in education should not be overlooked. 

If separate development is the prevailing pattern, then the long- 
term requirements for channels allocated to public broadcasting are less 
than they would be if, for example, such innovations as the Open 
University concept were to be implemented through the use of channels 
controlled by public broadcasting. In a sense, this is merely a juggling 
of the books, since the total channel requirement for education is not 
affected, only the requirement for channels allocated to public 
broadcasting. 

Expansion of public television service in the long-run could be 
expecte-J to take the furm of expansion of both national and regional 
service. Major areas of expansion could include: 

1. Development of a second service utilizing cable headends. 
The second national service would, in addition to offering 
repetitions of programs on the first service, offer more 
children's programming, informal adult education, public events 
coverage, consumer education, etc. A second service would require 
addition of tv/o channels, the extra channel for time zone delay 
purposes. 

2. Limited formal instructional programming for adult basic 
education, similar to the Adult Learning Program Service (ALPS) 



which was proposed but never implemented by CPB. [2] 
J. Increased regional programming. Some of the additional 

progranming \yould be regional delayed playbacks of nationally 
distributed ALPS-type programming. Regional distribution 
of Public Television Library (PTL) materials v/ould be another 
service. Tlie combined channel reouircments for instructional 
and increased regional programming could be met by 2 additional 
full -time clinnnels. 
4, Extention of national program services to 24 hours. Most of the 
extra hours would be utilized for program repetitions, so that 
people can enjoy the benefits of public television, no matter what 
t.teir work schedule. The late hours could also be used to 
distribute programs to stations for later playback to audiences. 
This extended service could be accommodated by the full-time 
c.iannels already allocated to public broadcasting for short-^term 
requi rements . 

As shov/n in Table 1, the anticipated long term satellite channel 
requirements envisaged for a public broadcasting system not committed to 
being the telecommunications agency for numerous other sectors of education 
are substantial. Six to 8 full-time channels, 1-3 part-time channels 
available op a scheduled access basis, and 1 channel for unexpected short- 
notice needs would be required. 

To this point, long-term satellite channel requirements for public 
broadcasting have been considered. It is assumed that the basic 
organizational structure of public broadcastinq v/ill remain, with local 
member stations naving a ,strong voice in making national programming 
decisions. Categories of services and probable areas of expansion have 
also been outlined. r^/^ 
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TABLE 1 

ESTIMATED SHORT-TERM AND LONG-TERM SATELLITE CHANNFI. 



REQUIREMENTS FOR PUBLIC BROADCASTI NG 





Ful 1-Time 


Part-Time Scheduled Access* 


Unpredictable, 
Short Notice 


Short-term: 


2-4 channels 


1-3 channels, 31-58 channel 
hours. 

for: Regional Programs 
Time Delays 
Program Assembly 


1 channel 
7 hours/week 


Long-term 

Additions: 

(1980-90) 


4 channels 


10 channel hours for 
Program Assembly. 


7 hrs/wk 


Total 

Requirements, 
Long-term: 


6-8 channels 


1-3 channels, 41-68 channel 
hours. 


1 channel 
14 hrs/wk 



*Most requirements expected to be during daytime, evenly spread throughout 
the v/eek. 
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One area v/hich reamins to be commented upon is tlie matter of 
delivery points. It is difficult to assess the need for satellite 
ground terminals separately for each educational sector, since, for 
many cases, there will be sharing of facilities. With respect to 
public broadcasting, however, it seens reasonable to assume a need for 
dedicated ground terminals, i.e,, terminals colocated with, and used 
solely by, Dublic broadcasting stations. These terminals would be 
utilized on a full-time basis, so sharina with other users would not 
be possible. The number of terminals required would be the same for 
both short- and long-term reouirements, but utilization would be 
intensified. If n second service utilizing cable headends develops, 
a large nunber of ground terminals would be added; but this requirement 
falls into the category of terminals used by several educational sectors. 
Here, only the requirements for those terminals to be used solely by 
public broadcasting are noted. To extend PBS coverage to rural areas, 
as discussed in section 3,2 \/ould require additional terminals. Hjv/ever, 
these terminals would be shared by several educational sectors, unless 
the satellite systen were deployed solely ^or extension of PBS coverage, 
as discussed in connection witli "Project Oiit-Reach" in section 3.2. 

In 1972, PBS defined its ground terminal requirements as follows: 



Receive - only terminals: 



98 one-channel receivers 



1 four-channel receiver 



99 




Receive/Transmit terminals: 



28* 



(capable of both receiving and 



transmitting video) 
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It should be noted t'lat an advanced satellite system is likely 
to cover the United States with switchable beams; i,e., multiple beams 
which cover different areas of the continent, using the same channel. 
The optimal beam configuration depends on the other sectors as well 
as public broadcasting, 3ut it is worth at least mentioning that 
dividing coverage of the U.S. among several beams will increase the 
number of different regional programs which can be distributed 
simultaneously via a single channel, 

2.3 EARLY CHILDHOOD EDUCATION (ECE) 

Early childhood education can be subdivided into three submarkets: 
education for preschool children; education for early childhood teachers 
and paraprofessional s ; and education for parents of preschoolers [providing 
parents with guidance on how to nourish their children's desire and 
ability to learn,] [3] There are several reasons public broadcasting will 
likely play an important role. 

First, in the form of "Sesame Street" and other child-oriented 
educational programs, television has proven itself to be an effective tool. 
As Rothenberg [3] has pointed out, the prospects for using one-way 
broadcast television appear to be better than the prospects for interactive 
video and conputer services in early childhood education, Robinson's 
study [5] also indicates televised instruction will be far and away 
the dominant telecommunications service in early childhood education. 
His report also indicates that conputer instruction and information 
services will have achieved only a devolopi-^ental status by 1990, Since 
television is currently the business of CPR and PBS, participation by these 
organizations in the delivery of early childhood education services seems 
appropriate, 

A second factor is that public broadcasting has led the way in the 
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use of large scale telecommunications in early childhood education* 
In fact, the success of "Sesame Street" helped create a favorable climate 
for development of early childhood education in general by demonstrating 
that 3-5 year olds are willing and able learners. Together with 
Children's Television Workshop, CP?> and PBS have established themselves 
in the early childhood development field. 

Third, early childhood education lends itself to a mass media 
approach. The audience for early c!)ildhood education programs is to 
be found in a variety of settings, including homes, nursery schools, and 
day care centers. The ciiild and parental audiences number in the millions, 
tnereby justifying and even requiring, the use of a mass medium for 
distribution. T.'iis is orobably not the case for the third part of the 
market; teachers and paraprofessional s. 

Fourth, tlie nature of early childhood instruction is informal and 
participation is voluntary. Although parents and educators as well -as 
government officials have become increasingly aware of the potential 
for pre-scliool learning, this scenario docs not anticinate mandatory 
pre-sciiool enrollment, which would be acconpanied by a need for some kind 
of accreditation/certification nechanism. It is conceivable that a 
broadcasting organization such as PBS could "hire out" as delivery agents 
but not coordinators to educational organizations. In fact, local 
public stations do this frequently for local schools. However, if the 
educational service offered is not subject to accrediting requirements and 
if those who partake of the service don't do so "for credit," PBS can 
begin to serve them without waiting for educational organizations to 
"get together" on a Mechanisn for sponsors.hlP and accreditation of such 
efforts. Hence the prospects for PBS involvement are good in the early 
childhood sector. 

ERLC 
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Given that television is to be the orimary large scale telecommunica- 
tions service in early childhood education, and that tiie agencies of 
public broadcasting are to be the key players in both organization and 
distribution, the satellite channel capacity required for the early 
childhood sector, above that required for public broadcasting is 
limited. The largest share of the demand for access to satellite channels 
will be accomrodated by the capacity already allocated in the scenario 
for public broadcasting, including channels for regional activities. It 
is anticipated that a good portion of national and regional public 
broadcast programming in daytime hours will be devoted to an expanded 
schedule of early cliildhood education programs. 

This scenario envisions a three-hour block during weekdays devoted 
to national early childhood education programming. Distributed by PBS, 
the' program block will interface with such regional organizations as the 
Federation of Rocky Mountain States and the Appalachian Pre-School 
Education Program, [3] \/hich will implement field support services, 
including program promotion, home visitations, classroom-oriented 
suppl-ementary activities, evaluation and feedback. 

In addition to the three-hour block which is oriented toward the 
children themselves, it is expected that PBS will provide a schedule of 
programs oriented toward the children's parents. Although this will amount 
to only an hour of new prograiuming per week, the program will be repeated 
a number of tines during the week on either the main PCS channel or on 
the second PBS service distributed to cable headends. 

The probability of usirq public broadcasting to serve the third 
part of the early childhoo'J education market, early childhood education 
teachers and specialists, seens less certain, for two reasons. First, 
the audience may not be 1 i^^-ie enough to justify using a mass medium. 



-31- 



U.S. Deportnent of Labor projections indicate a need for 23,000 
newly trained child care v/orkers v/ho, in turn, v/ill be in need or 
regular continuinn education to keeo up with the state of the art. [3] 
Kcwever, the inarket is still small for a medium accustomed to serving 
millions i?*: a sinqie hour of prociramming. 

A second reason for downplavina the role of public broadcasting 
in serving earlv childhood education specialists is that education 
for this market is increasingly likely to fall into the category of 
formal instruction. While the growing numbt^r of 3-5 year olds 
participating in learning activities may continue to grow on a \'oluntary 
basis, there is a good possibility that states will begin to require that 
early ciildhood specialists 'lave formal educational credentials. Thus, 
states will be more inclined to coordinate programming themselves and 
to require access to their o\;n channels, over which they can maintain 
greater control of scheduling, than they could over a broadcasting . 
organization's schedulo. 

Thus, instructional services for early childhood educators would 

join a number of other services for this sector v/hich would generate 

a demand for satellite capacity over and above that already absorbed 

by public broadcasting. As shown in Figure 1, early childhood specialist 

training, field support activities, special regional programming, such as 

bilingudl materials, and special computerized information systems for 

educational management operations would be coordinated through regional 

organizations. To procure satellite channels, regional organizations 

mignt eitlier go through a national early childhood education consortium 

or to a national educational telecommunications coordinator. This 

coordinator might jq either a commercial satellite entity, a user-controlled 

consortium, or any other entity able to provide satellite circuits. Also 
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National Satell He and 
Educational Te 1 econmun i - 
cations Coordinating 
Faci 1 i ty 



CTW 



CPB/PBS 



Other 

Program 

Producers 



Regional Broad- 
casting Networks 




O.E, 

Operational 
Programs 



Computer-based bilio- 
graphic system (ERIC) 




Consortium for 
Early Childhood Education, 
(excluding public broad- 
casting activities) 



Regional 
Organizations 



-Training for E.C.E. specialists 
-Regionally unique television 

programming, includ^'ng bi-lingual 
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depicted in Figure 1 is the concept of PBS operating v/ithout direct 
linkage to t!ie consortium for development of early childhood 
education. When needed, there is a link between PBS and regional 
organizations to facilitate field support activities- flany of the 
prograns whicn would require channel space in addition to that allocated 
to DuoliQ broadcasting v;ould be developed by the early childhood education 
consortium, with financial a-id advisory assistance from the Office of 
Education . 

The "National Satellite and Educational Telecommunications 
Coordinating Entity" at the top of Figure 1 represents a variety of 
possible types of oroanizations. It could range anyv^here from a commercial 
cOmmOn carrier satellite firrr to a satellite system controlled by a 
copsortiun of users to a dedicated satellite system, owned and operated by 
the educational sector in Question; in this instance, a consortium for 
early childhood education. The figure is intended to illustrate lines 
of communication, not lines of authority- Therefore, the figure should 
not be construed to mean that a new superagency in authority over CPB 
or H.E.W. v/ould be established. 

Sore of the "extra" services envisioned are computer-based, including 
educational infonnation/management services, a computer-based equivalent 
of ERIC* and a limited amount of CAI.** Although important services, they 
are not large in terms of channel space utilized. Other extra services 
offered on a regional basis involve greater bandwidth consumption. 
These include special regional television programming for all three 
sub-markets !n the early childhood sector and various forms of teleconferencing 
for training and continuing education of early childhood specialists. 



♦Educational Research Information Center ERIC is a nationwide network of 
libraries v/hich collect and circulate educational research materials. 
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**Computer-assisted instruction. 
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It is expected that utilization of these services would be 
primarily during weekday, daytime hours (8 a.m. to 5 p.m.). In a 
satellite system using a switched beam configuration, so that a single 
transponder can be used simultaneously for more than one regional 
program, one transponder available during the time required would 
probably be sufficient to meet the requirements of the non-public 
broadcasting portion of the early childhood education sector. 

2.3.1 Deliverv Points 

As in other sectors, many of the delivery points required to serve 
early childhood education in an educational telecor jnications system 
would be terminals shared with other educational sectors. This is 
especially so in early childhood education because of the heavy 
reliance on public broadcasting for distribution. (The configuration 
of shared delivery points will be discussed after the separate sectors 
have been considered. Until then, only those delivery points which are 
to be used exclusively by the sector in question will be discussed.) 
In the case of public broadcastina, a whole network of dedicated 
terminals was required. In the case of early childhood education, no 
requirement for dedicated facilities is expected, except for an 
origination (uplink) point for a center controlled by the Consortium 
for Early Childhood Education. The center would house the computer-based 
bibliographic service and would distribute video programming not 
channeled through the public broadcasting system. The possibility 
of direct-to-daycare center or direct-to-home delivery in rural areas has 
not been incorporated into this scenario because of the belief that the 
rural audiences will more likely siiare community satellite receivers, 
gaining access either through cable redistribution or community learning 
centers col oca ted with th^ satellite receiver. 

.EBIc A3 
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The center \/oulcl distribute some proqramminq to regional centers 
(shared by early chilihood education v/ith otlier sectors) for redistribution 
and, in sonie cases, distribute materials in real time to a national 
netv/ork of users. 

In suniinary, reqji renents for earlv childhood education are as 
fol lo\/s: 

Satellite Channel. Requirements 

1 Channel on scheduled access basis between 8 a.m. - 5 p.m., 
iton. - Fri . (45 hours) 

Dedicated Tenninal Requirements 

1 Receive transmit terminal 

0 Receive only terminals 

0 Recei Vc^'narrov/band return terminals 

2.4 ELEMENTARY AND SECONDARY EDUCATION 

Unlike early childnood education, the elementary and secondary 
education sector se^-ms likely to develop a significant amount of 
activity apart from public broadcasting. The politics and organization 
of public education and private elementary and secondary education 
militate against a domineering role for public broadcasting. Education 
is a very local, dec'-^ntral ized activity in this country. This fact 
places very real constraints on the interaction between public broad- 
casting and this sector. Also, enrollment in elementary and secondary 
education to a certain level (it varies by state) is mandatory; 
curricula must be accredited by states [12], and teachers must be 
certified. 

This does not mean there will be no role for public broadcasting 
in a large scale telecommunications system serving elementary and 
secondary education. On the contrary, in 1971 , 35.4/^ of total hours 

44 



-36- 

broadcast by public television stations was programming for schools. 
Of this programming, only 35.9?^ was produced locally. Although only 
10.1% v/as delivered by national or regional interconnection, it is 
significant that flET*, NIT,** GPNITL,*** non-local PTV stations, and 
coirinercial syndicates such as McGraw-Hill, accounted for 27.8% of 
programming for schools. [9] Table 2 shows sources for public television 
programming. 

School -oriented programming helps public television stations fill 
their daytime schedules, and production contracts from local school 
systems provide a source of revenue. Nevertheless, as of 1967, it was 
estimated that only 3 to 5% of classroom time in schools was devoted 
to instructional television. [13] If it is assumed that there will 
be an eventual expansion of ITV to 20% of classroom hours, it might 
be expected that non-local public broadcasting would be the delivery 
vehicle for about 5-10% of all classroom hours. The other 10-15% 
would be delivered by local public broadcasting, ITFS, cable, and 
state and regional networks of schools interconnected by satellite 
circuits. If the typical week continues to consist of 30 classroom 
hours, it can be seen that 6 hours would be accounted for by 
instructional television. Perhaps 1/2 of those hours would be imported 
by satellite interconnection other than public broadcasting. 

In a switched-beam configuration, perhaps two full-time transponders 
would be sufficient to meet the demands for television distribution. 
During day-time hours, these transponders would be used mostly for real 

♦National Educational Television 
♦♦•National Instructional Television Center 
♦♦♦Great Plains NatioifallTrsrtrucLional Television Library 

ERIC 
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SOURCES FOR SCHOOL-ORIENTED 
PUBLIC TELEVISION PROGRAMMING, 1971* 



Prog ram Source 



Percentage of Hours from 
Each Source 



Produced locally 

Delivered by national interconnection 
Delivered by regional interconnection 
Delivered by other interconnection 

Film and tape distributed from: 
National Educational Television 
Regional Netv/orks 
ETS/Program Service 
National Instructional Television 
Great Plains National Instructional 

Television Librarv 
Other PTV Stations ^ 
Commercial Syndi cates 



35.9% 
6.9% 
3.2% 
5 • 5% 



1.8% 
6.5% 
1.1% 
10.6% 

9.0% 

5.6% 
0.8% 



Al 1 other Sources 



13.1% 



TOTAL 100% 



TABLE 2 



*From Reference [9]. 
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time networking. In the evening and on v/eekends, these channels could 
be utilized for distribution of programming to regional and local tape 
delay centers and for teleconferencing and other continuing education 
for teachers activity. 

OuMolin and Morgan [14] have described an instructional satellite 
system in which programs would be di stributed^to schools on a demand 
access basis. Ho\/ever, due to the relatively high cost of a single 
hour of satellite time over all the continental United States, the 
economic feasibility of such a demand access system is open to serious 
doubt. But if schools can cross their highly decentralized boundaries 
to engage in cooperative scheduling of particular programs, the economic 
viability of a semi-demand access system would be improved. 

This is an area where cooperative program development and non-public 
broadcasting distribution channels come into play. A consortium of users, 
including state education agencies which must accredit programs, is 
already beginning to take shape in the form of the Agency for 
Instructional Television (AIT). If schools desiring specific instructional 
television programs or series join together to finance and develop 
programming, then it is only a step further fo*- AIT to lease its own 
satellite channels and to be the agent for cooperative scheduling of 
program distribution. Since the agency would be largely financed and 
governed by users, its success might be far easier to achieve than would 
success foe a distribution system organized under the auspices of a 
broadcasting agency like PCS. As previously mentioned, these channels 
could also be utilized for networking schools for teacher training 
activities. 

In addition to instructional television services, the potential for 
'such computer-based services u CAI, educational management and information 
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services, including bibliographic search and a computerized "reference 
shelf" for students and teachers also exists. 

Although Robinson's "Delphi" study [5] indicates television will 
be the medium achieving the highest level of utilization* in elementary 
and secondary education by th2 vear 1090, the study also indicates a 
moderate level of util izatio.^. for computer instruction and information 
services in schools and institutions. 

Major computer-based services which would stand a good chance of 
being utilized by eleinentary and secondary education and delivered by 
satellite in a mature educational telecommunications system Include: 

...regional CAI networks modeled after the PLATO -IV system. 

...regional and state time-sharinq networks for administrative/ 
instructional applications. 

...an on-line ERIC system** 

...computer-based reference services shared with users outside of 
elementary and secondary education. These might include the 
fiew York Times data bank, state and regional reference services 
controlled by library and government agencies, and specialized 
data banks. 

Since these services do not consume as much bandv/idth as television 
does, and since some \;ill be services not dedicated to elementary and 
secondary education, it v/ould seem reasonable to estimate that an 
additional one or two full-time transponders capable of handling the 
equivalent of one video channel each would be sufficient. However, this 
estimate is notliing more than a guess, in part because of tste. difficulty 

*"Level of Utilization," as used in the context of Robinson's study, 
indicates the proportion of places making some use of a service. 
It does not indicate the intensity of usage - i.e., the proportion of 
the instructional hours using the service. 

**Educational Research Information Clearinghouse 
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of estimating utilization.* These services are different than ITV 
in that they would likely be almost as heavily utilized at night 
as during t^^e day. CAI lends itself to independent, after school 
use, and reference services would have many 'Mioniework" applications. 

2.4.1 Open Educatio n 

The earlier discussion of instructional television and, to an 
extent, the discussion of computer-based services v/ere pretty much 
oriented to the traditional, classroom style of education. This 
scenario also foresees a need for and establishment of an "open 
learning" system, especially for the advanced elementary and secondary 
levels. Su':h a system would be designed to serve the needs of three 
categories of users: 

1. Those who simply don't find lock-step, classroom-centered 
education to be a satisfying or compatible learning style, 
including exceptionally fast or slow learners. 

2. Those who belong to families which are highly mobile, (such 
as qrant farm laborers, children of military personnel, 
and children of people whose corporate employers require 
frequent transfers), v/ho thereby miss continuity in instruction 
from semester to semester. 

3. Those who are confined to homes or hospitals and who are, 
therefore, unable to participate in classroom activity. 

This scenario envisions a nationally coordinated Open Elementary 
and Secondary School Curriculum designed to serve learners who ?re old 
enough to benefit from a form o^ education that is necessarily less 
closely supervised tnan classrooni-centered education. In this group, 
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*Morley and Eastv/ood arc studying communication requirements for nationwide 
dissemination of PLATO-Iv^ type CAI. Preliminary results indicate that 
CAI channel requirements may be sizeable. Therefore, CAI channel requirements 
have been underestimated in this memo and need reexamination. 

49 
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we have included learners of the 4th-12th grade level category* 

The organization of such a servica must mix as v/ell as possible with 
the existing elementary and secondary school system. With this in mind, 
the system designer might conclude that the Open School Curriculum 
should have a iiigh degree of grass roots participation and that 
coordination of curriculum development and distribution at the national 
level be handled jointly by the Office of Education and the developing 
Agency for Instructional Television. Not only v/ould grass roots 
participation be implemented by stat2 education agency participation 
in governance of AIT, but local school systems would be engaged to 
provide field support services. Among the services provided would be 
use of school space as vievn'ng centers for mobile students, tutoring, 
access to CAI terminals, administration of testing and evaluation 
certified by t!ie Educational Testing Service (ETS). Accreditation of 
the service v;ould be coordinated betv/een ETS and the recognized 
regional accrediting association^ Certification of students could 
be awarded either in the name of .ETS or jointly by ETS and state 
education agencies. 

However, as a practical matter, the currently entrenched organization 
of K - 12 education in the United States may require that complete 
responsibility for testing, evaluation and certification of students 
be left at the state education agency level. Recognition of this and 
other political realities coi'ld well be the key factor in acceptance 
or non-accoptance of new telecormiunications technology in public 
education. Figure 2 illustrates this concept. 

The channel capacity required to deliver the Open Curriculum would 
be handled by three channels available between 8 a.m. - 6 p.m. This would 
provide a total of 30 channel hours per weekday, or 5 forty-minute 
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instructional S2c;n;2'^ts for each yrarie 4 th^'ough 12, Inouts into the 
instructional mix wruld not n?cessarily hwe to be arranned into five 
40-rnnuie soQinents cer day, but this calculation at least provides a 
^Jdsis for niakinq a reasonable estimate of channel requirerients. In a 
flexible open curnculur., the avdi labi i it^' cf this much television 
i\c^~ not rpoan ever/ student enrolled would utilize this nvjch television 
v}very 'ole.y. 0' ler instructionc:! tools and nie(h'a v/ould be a ailable too. 

2 • • 2 Jel iv ory Point -j^ 

It is anticipated that both shared and dedicated delivery points 
v;ould bo utilized tj serve elementary and secondary education. For 
tiiose services wnic!i 'JOuld not be delivered bv pub ic television, and 
in areas wfiere t.iere \/ill be no Public te-levision outlet terrestrial 
distribjtion wojlJ be tlirough a conibinatiop, of cable, ITrs, state-v/ide 
micro;;ayo iioof.ups , sjc') as t!ie Indiana flinher Education Teleconimunications 
Sysien [15], ani by direct distribution to low-cost receivers colocated 
with user facilities. 

The !TFS, cab'e and riicrowave network deliver' points would be 
sh'ired facilities 33rvinn all educational sectors. The low-cost receivers 
would have to be capable of narrov^-ban i return caoabilitv in order to 
take advantage of interactive services. They would need to be either 
dedicated terminals (i.e., terninals for use exclusively for elementary 
and serondciry education services) or dedic^ated channels on multi-channel 
terrr;injl3. Tiiese terminals would reed to be located in centers serving 
remote rural areas, orobably schools, and in sone urbanized areas without 
sucli local distribjtion facilities as cablo. The number of these is 
extrerieo' difficult to estimate. 

As a basis fo^ n^akinq suci an eCitiiiate, this scenario assumes one 
delivery point for each of the 1 3,706 places classified as rural by the 



Census Bureau and 1765 (or 25Z) of the places classified as urban and 
not having cable service. [16J Combined, these figures come to 15,471. 
So a range of 15-20 thousand terminals with limited return capability 
is estimated, considering the possibility of multiple delivery points 
in urban areas. 

It should be noted here that our assumption that 25% of urban 
areas will not be served by cable may be very optimistic, considering 
the slow progress of cable in the highly populated cities thus far. 
However, by Census Bureau definition, an urban place may have as 
few as 2500 people. When "urban" is defined in these terms, the 75% 
penetration figure becomes more plausible since it is the small cities 
outside the metropolitan areas that have had the most success with 
cable. It should also be noted that our hypothetical placement of 
a ground ''erminal in each rural place leaves unanswered the question 
of how satellite signals will be delivered to the end users. This 
would probably vary from place to place and might be expensive. Cable, 
district learning centers, or even low-cost receivers for direct 
satelli te-to-honie delivery may ultimately be the solution. In any case, 
it needs to be pointed out that the distribution system for delivering 
satellite signals to the end users in rural areas could constitute a 
substantial additional cost in an educational telecommunications system. 

To reduce cost, placement of the terminals with return capability 
might be confined only to the most remote areas, the justification for 
doing so being that less remote areas would have access to better 
local services and would, therefore be less in need of interactive 
capability. The requirement for 2-way capability could be confined to 
schools in the 2500 most remote locations. As Stagl et. al. [17] have 
pointed out, if it were possible to confine the requirement for interactive 



terminals to one or two beam areas, for example, those including 
the Rocky 'fountain and Aopalachian territories, it would be possible 
to significantly reJuce the total systcn cost. However, this scenario 
does not see tiie neod for interactive capability as being confined to 
any snecific geogra^iiic area, aitiiojgh Alaska is no doubt most in need. 

Video receive/ transmit terminals would also be required at a 
national ropository for elsm2r'tarv and secondary materials (probably 
owned by AIT) and '^t several regional centers. The national repository 
v/ould lO'jse materials for whic^. production or delivery costs would be 
hign enouah that tiie;' need to be shared nationwide. The regional centers 
are shared faci 1 i ticis . 

2.4.3 Summary of C.'iannel and D ^^l i very Point Requirements 

Channel and delivery point requirements are summarized in Table 3. 
Tv/o cases are considered: One in which 15-20 thousand limited two-way 
terminals are deployed; anot.ier in which 2,500 limited two-way 
terminals are used in conjunction with mostly receive-only terminals. 

2.5 CAPXER ANO VO(:ATIO-;AL/TL"Cli:iICAL EDUCATION 

The two terns, career education and vocational/technical education, 
are used to distinouish between two different concepts. Vocational/ 
technical educatio-i is used to d(»signate secondary and oost-secondary 
training aimed at teaciiing a stuJe.it the skills of a particular occupation 
he or she nas chosen to pursue. Career education differs in that it is 
not occupational ly specific. It is aimed at familiarizing the student 
\/ith career options; preparing him to choose the options for v/hich he 
is best suited; orienting him to job requirements and training opportunities 
and providing information about finding employment. 

As noted by Rothenberg [2], the prospects for using large scale 
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Channel Requirements 
for 

Elementary and Secondary Educati o n 



full-time channels in switched-beam configuration for dis- 
tribution of real-time instruction in traditional classroom 
applications and for distribution of delayed programs and 
teacher continuing education during evenings and weekends. 

L^ILVk^ switched-beam configuration for CAI and 

narrow-band services. 



channels 8 a.m. - 6 p.m. weekdays for Open Elementary and 
Secondary Curriculum. ^ 



TOTAL 



Delivery Points 



receive/transmit terminal for national center 

Case =1: 15-20 thousand limited 2-way terminals. 

Case #2: 12,500-17,500 receive-only tern-.inals. 

2,500 limited 2-way terminals or dedicated 
channels on shared terminals. 
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teleconmuni cat ions seem brighter for career education than fcr 
vocational/technical education. This is so because the market for 
vocational /technical training is so fractionated, both in terms of 
type of training and sponsoring institutions, that it is difficult to 
conceive lOw it woj'.d be possible to asser.ble a single market large 
enough to lustTfy jse of 'large-scale telecommunications. The market 
for career educfition, on the other hand, is not so diversified, and 
a single unit of instruction can moet tiie needs of a vast audience. 
For exarnplo, a television program about opportunities in a certain 
career area or abou: liov/ to select a good training opportunity would 
be approoriate for a large segment of high school seniors. 

Career education is one area which broadcasting is v/ell-suited to 
serve. It is informal instruction not recuirina certification and can 
be pursued in the nome as v/ell as in school. There are no distribution 
channels better suiied to reacn the home audience, except perhaps cable 
when it reaches its potential. So this scenario anticipates that public 
broadcasting wiTi be cmo rua.iur delivery system for career education. 
However, other systems are also likely to have an irnortant role. Use 
of CAI (computer-assisted instruction) to familiari;.e students with 
career and training options has already been tried. In Illinois, a 
high school and college cooperatively sponsored the Computerized 
Vocational Information Service (CVIS). Remote terminals were 
connected to a central computer via telephone lines. [2] Satellite delivery 
of career education via computer based programming and other media was to 
have been given a major test during the ATS-6 demonstration in the Rocky 
Mountain region and Appalachia during the 1974-5 school year. 

For the long run, this scenario foresees computer-assisted career 
education as a service available to every student either at home or at 
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community learning centers. People in metropolitan areas v/ith 
interactive cable systems \:U] have access to locally stored career 
education libraries through terminals located either in the home or 
at an institution. Through these same terminals, students and adults 
alike will have access to a national Computer Job Bank being developed 
by the Department of Labor. As of 1971, job information was being 
compiled with computers and distributed to agencies in about 100 
cities in printed form, micro-film or microfiche. This scenario envisions 
extension to on-line service. This service, which will be accessible 
through teminals located at employment agencies (public and private) 
will, according to this scenario, provide information not only pertaining 
to job placement but also pertaining to current job forecasts in 
various occupational areas and training opportunities. It is expected 
that this win continue to be a free service sponsored bv the Department 
of Labor. 

For everybody using the Department of Labor job bar,!; service, 
distribution will be v-'a satellite from centralized information banks 
in several regions. Each regional facility (according to the scenario, 
not necessarily Department of Labor plans) will be linked to a national 
facility in Washington, D.C., so that those needing information outside 
their region will be able to obtain it automatically. 

As previously mentioned, career education CAI will be accessed 
locally in metropolitan areas with interactive cable. For those in 
rural areas, where career education is needed most, access will be 
obtained via satellite linkup to regional educational resource centers, 
which will serve several educational sectors. Development of this 
service depends on provision of satellite ground terminals with ' 
narrow-band return capability. 
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It is expected that PBS distributed television, the Department 
of Labor Computer Job Bank and CAI packages will be the basic commodities 
in the career education market. In all likelihood, career education CAI 
v/ill be funded by the Office of Education, which will place great 
importance on the career education concept, as it does now. [18] 

This scenario anticipates that additional television programming 
will be provided b/ regional public broadcasting netv/orks and that 
CAI career education packages other than those most available through 
the Office of Education will exist; but, in terms of career education 
services requiring satellite channel capacity, what has been outlined 
constitutes the menu. Probably not much satellite capacity will be 
required; what little bandwidth may be required will probably be 
accommodated by riding piggy back on channels provided for other 
services. In the vocational/technical training area, it is easy 
to envision wide-spread use of technology, includinn ITV and CAI. • 
As for technology applications making use of satellite distribution, 
however, the prospects appear bleak unless major new organizational 
structures not indicated by any current trend come about. 

Proprietary vocational schools will no doubt use videocassettes, 
Hov/ever, it seems doubtful that there would be a consortium of schools, 
unrelated by ownership, to share ITV programs distributed by satellite. 
If the trend toward group ov;nership of proprietary schools by large 
corporations continues [2], t!ie possibility of satellite utilization 
seems greater. There are three major possibilities for assembling 
markets dispersed enough and large enough to justify satellite use: 

1. Interconnection of military training centers for training 
in militarv occupations. 

2. Interconnection of proprietary scfiools maintaining branches 
in several locations - a current trend. 
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3. Regional consortia of publ icly-controlled vocational 
training centers funding and using media materials 
distributed from a central point, such as Project REACT, 
in which students learned v/eldinq via remotely accessed 
CAL [2] 

The channel requirements for both career education and vocational/ 
technical training appear so limited, even for the long run, that this 
scenario does not call for any dedicated channels. Instead, it would 
seem more realistic to say satellite channel capacity v,n"ll be needed 
regularly but in small quantities for CAI, especially in the career 
education area, and that video distribution by satellite will be 
occasional, with satellite channels being procured on a scheduled 
access basis. 

2.5.1 Delivery Points 

This scenario does not foresee a requirement for any dedicated 
uplink or downlink terminals. There would be a wide variety of delivery 
points, including schools, libraries, employment agencies, rural 
community centers, cable and ITFS headends; but it is expected that these 
v/ould involve shared facilities. 

Full 2-v/ay uplink terminals will be required at regional resource 
centers and at entry points for such services as the Computer Job Bank, 
but these will be shared facilities. 

2.6 HIGHER EDUCATIO:) 

Included in the higher education sector are two-year community 
colleges as well as institutions offering prograns of study leading to 
baccalaureate and advanced degrees. Since continuinq education is 
a separately discussed sector in this report, this discussion focuses 
primarily on "full-tine" college study. It is Important to note, however, 
^ that this boundary between "full-time" and "part-time" programs is not 
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always clear-cut and is likely to become even less so in the future. 
If current interest in the concept of "non-traditional" study is any 
indication of the future, then hiqher education is likely to become 
less tied to on-canipus classroom attendance, less eauated with credit 
hours and degrees, and less t'^e exclusive province of the recent hign 
school graduate. 

It is perhaps \/i ih respect to the hiqher education sector that the 
greatest array of opportunities for t!ie use of electronic technology 
and large-scale networking seems to exist. Instructional television was 
stressed in the discussion of early childhood education. Both 
instructional television and instructional applications of computers 
v/ere seen as having possibilities in vocational/technical education, 
but opportunities for large scale networking were considered to be 
1 imi ted. 

However, wnen one considers the concept of educational telecommunicati 
net\/orkinq and all t!ie potential services (includiriq televised instruction, 
teleconferences for students and ediicators alike, computer-based 
instruction, remote batch processing and interactive remote time-sharing 
^or both administrative and research purposes, computer-based information 
storage and retrieval, and interlibrary services), the entire menu seems 
to make good sense for higher education. 

Of course a note of caution should be sounded. Potential applications 
and actual prospects for implementation are two different matters. Like 
other sectors of education, hig!ier education holds up major institutional 
barriers to the introduction of large scale telecommunications-based 
services. 

It is difficult to find a basis, upon which to make even rough 
estimates of the number of hours of each kind of service which might 
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eventually be utilized by hiqher education. Such estimates are only 
one of !-'dny typos of information that would ba needed in order to 
arrive at a realistic judgment about the requirements for satellite 
channels. Robinson's "lelpni" study [5 J indicates "heavy"* utilization 
levels for higher education use of television in public institutions 
and homos by zh- year 1390 and, r,o loss than "moderate" utilization 
for computer instruction and information services in public institutions, 
private institutions, and hones. An exception is computer insLruction 
in the hone, where only "developmental" status is indicated. Based 
on these study results, hiqher education seems to be a relatively 
promising sector for technology. New 2-vear colleqos, not tied to 
old ways of doing tilings, may be the most receptive to technology. [24] 
Although a precise estimate of channel requirsnents is unacliievable 
at this time, a good starting ooint is to break dov/n higher education 
into subsectors. This \/ill at least help to identify the users. Three 
major subsectors ..'ithin higher education are represented in Figure 3: 
Campus-oriented activities. External .Degree Programs, an i Universities 
Without Walls. As illustrated, higher education use of satellites and 
other large scale telecommunications systems would be coordinated 
at tfie national level through an agencv such as EDUCOM.** Although 
EDUCOM would appear to be ono appropriate organization for this function, 
a new agency (!!IGII-EO) could bs substituted. The three major subsectors 

*These utilization levels indicate the percentage of places making some 
use of a particular service, not the intensity of utilization. For 
example, "deyeloomental " indicates 20-39" of places utilizing a service. 
"Moderate" indicates 40-59' and "heavy" indicates 60-79". 

**Interuniversity Comnunications Council - FDUCOn is a nationwide organization 
of universities, formed to facilitate collaboration among institutions 
in utilization of communications technologv. 
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referred to abovo are 1) campus-oriented programs, 2) external degree 
Drograms, and 3) universities without walls. 

For each of tho subsectors, HIGH-ED minht coordinate computer 
services, interlibrary cjmmunicjtioo services and instructional television* 
ITV might coordi.iat^ J by a higher education division of the Agency 
for Instructional Television consortium, which now focuses primarily 
on elementary education. Two basic types of intor-inst itutional 
cooperation cojld exisc. Regional consortia such as the University 
of Mid-Amorica, could facilitate cooperation among neighboring 
institutions within the same s^ate or region, while national consortia 
would be concerned with cooperation among institutions sharing common 
needs and interests rather than common geooraphy. 

2.6.1 CampuS'Oriented Programs 

In this subsector, tec.mology is to be incorporated into the 
traditional campus setting for pjrsuing a college degree. Telecommunications 
can be used in education to expand access to services, to individualize 
and increase the flexibility of education, to deliver non-traditional 
services, and tc effect cost reductions through resource sharing. [1] 
For the canpus subsector, the emphasis is on the resource sharing aspect 
of netv/orking. 

Incerconnc-Cued institutions of higher learning could teach 
freshman niath, chemistry or other courses with one rather than several 
instructors per course. Thsre is a good deal to be r>did in favor 
of each insti tut-on presenting each course in its own way in order 
to preserve diversity in our system of higher education. Hov/ever, the 
other side of tiie coin is that telecommunications can increase diversity 
for many smaller institutions who can afford only one instructor with 
one approach for each course or v/ho cannot afford to teach some courses at 
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all. In addition to telelectures , reqional computer and library 
netv/orks can be brought about through low cost telecommunications* 

Any scenario for the development of telecommunications services 
for traditional, campus-oriented education should take into account 
the existing institutional structure of higher education. Given the 
autonorv/ of each institution, which is the prevailing structure today, 
it is reasonable to expect ttie first area of cooperation to be among 
the several branches of multi -campus universities and among public 
institutions within tiie same state. For example, state institutions 
in Indiana are interconnected by the Indiana Higher Education 
Telecommunication System. [15] Wong has documented a sizable amount 
of such activity [43J. Later, cooperation would be among neighboring 
public and private institutions and, finally, among institutions 
scattered throughout the country. According to Wong's investigation, 
directors of tecfinoioqy based networks at large state universities Are 
receptive to expandeJ cooperation. [43] 

As for the order in \/hicii various telecommunications services 
might take hold in campus-oriented higher education, it is expected that 
earliest cooperation will come in supportive areas rather than in 
instruction itself. The major support areas are computer resource sharing 
and iriterl ibrary cooperation. Because of the perceived threat to 
faculty security, insti tf^ional jealousy concerning curricula, and the 
difficulty of sciieduling cooperative distribution and utilization of 
telecommuiiications-based instruction (primarily ITV), cooperation in 
instruction will probably come more slowly. 

This scenario foresees two basic avenues of cooperation among 
institutions. One approach is consortia of schools organized along 
geographic lines, botii state and regional. The other approach is consortia 
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of schools located in scattered, non-adjacent areas. For example, a 
small private liberal arts college ,n flissouri may have more in common 
with a similar school in Ohio than \nth a large state university in 
Missouri. In addition, cooperation on a national level will likely be 
facilitated by a 'ligher education division of the Agency for Instructional 
Television or by regional organizations 3ijch as the University of Mid- 
America. 

Pre-produced instructional television or CAI packages will not 
be the only instructional applications of telecommunications. Both 
regional and national teleconference hookups will be facilitated 
by the availability of low cost satellite interconnection. 

Channel Requirements 

There is no firm basis for estimating the number of satellite 
channels that might eventually be utilized for campus-oriented services 
in higher education. Still, one task of this report is to illustrate 
the potential markets for satellite service, and to provide some estimate 
of the requirements of a satellite system to serve those markets. Therefore, 
Table 4 shows how a possible requirement for 4 satellite channels may 
be developed. A great many assumptions were made, but an effort has 
been made to keep the assumptions within the realm of plausibility. 

Del ivery Points 

The nation's colleges and universities could be linked into a 
satellite system in a number of ways. A good many may be linked to 
satellite earth terminals located at CATV headends. These multi-channel 
terminals would serve multiple educational sectors. For purposes of this 
report, the assumption is made that 500-750 colleges and universities 
will not have access to such shared terminals arid will require dedicated 
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TABLE 4. Satellite Channel Requirements for 
Campus-Oriented Higher Education Services 



1. nine rn'llion full-tine equivalent students. [23] 

2. Ono full-time equivalent teaching faculty per 30 students* 

300,000 faculty members. 

J-. Tv/o course sections taught per semester (1 during Summer) 
per faculty rember. 

Seven sections per faculty per year 

2.1 million sections per year. 

4. 2.1 mi 11 ion = 700,000 sections taught at nicre than one university 

3 and scheduled at approximately the same time; hence, 

rood prospects for at least partial delivery via 
large scale telecommunications system. 

5. "Average" course section utilizes 2 satellite video channel hours 
in a semester. 

U.S. colleges served by 1.4 million 

satellite channel hours per year. 

6. Average nuir.ber of institutions sharing a channel hour is 12. 

7. Total channel hours of service required: 1. 4 mi 1 1 i on = 115,666 

8. Distribution is 24 hours, 300 days, 7200 hours. 

9. Total cr.annels required: 1 16 ,666 = 16+ 

7,200" 

10. Each channel simul tuneously available in 4 separate beams covering 
the U.S. 

^ actual required channels for campus oriented 

servi ces = 16 = 4. 
4 

*Tne Carnegie Coirmission on Higher Education estimated a student popula- 
tion of 16 million by the 2000, with a student-to-teacher ratio of 19 to 
1. The considerably lower estimate of student population used here is 
based on Office of Education Projections for 1980 and includes only 
full-time equivalent students. One justification for using the lower 
(Office of Education) figure is the belief that greater numbers of students 
will rove into external degree programs and "university without walls" 
programs. Higher student-to-faculty ratio is used to account for faculty 
jhose major responsibilities are research rather than teaching oriented 
and to account for the belief that those courses which lend themselves 
to large scale delivery systems will be courses v/hich tend to have higher 
student-to-teacKer ratios. It should be added that since this estimate 
O was ii.ade, estiaiates of student populations have continued to fall. 
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terminals. To facilitate intu^ractive services, these terminals 
will need to have at least narrowband return capability. 

At least one video transmi t/rocei ve terminal would be required 
for a national /Agency for Instructional Television center for higher 
education. Ctners will be needed at regional resource centers, but it 
is expected these would be multi-purpose centers serving numerous educational 
sectors. There fias been some discussion of a national network for 
the education of health science professionals, a project which has 
been undei' study by the National Library of Medicine and the 
Association of American Medical Colleges. [22] Such a network would 
probably require a limited two-way terminal at most medical schools and 
dental schools. In addition, full two-way capability would probably be 
required at one national resource center and several medical schools 
which would serve as regional "hubs". Should such a health science 
education net\/ork come about, an additional dedicated satellite channel 
would seem a reasonable requirement. 

In sum, the satellite channel and dedicated earth terminal 
requirements of a systeni to provide campus-oriented services for higher 
education are as follows: 



Cnannels: 



4 

j;l for health sciences education network. 
5 



Dedicated earth terminals: 



Full two-way 



1 for AIT higher education center 



7 for health sciences education netv/ork 

8 



'.inited two-v;ay 



500-750 



Receive-only -- 



0 
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T: . 6 . 2 External Degree Programs 

The "external (ionree" cateoory is similar in concept to tlie 
Opc-n University [19] in Great Britain in that traditional-type services 
cai be delivered, 'tartly by telecommunications, to the student in an 
of^-canipus settirKj yjcii as tne home. There are anticipated differences, 
hov^ever. First, t-iere will be not one, but numerous "open universities" 
operated on a reqionr3l or state basis. Second, the problem of 
accreditation militates in favor of open university programs sponsored 
by existing institutions of ;iigher learning rather than autonomous 
open university systems. r!o\/ever, semi -autonomous external degree 
systems under the jurisdiction of established state higher education 
authorities v/ill also energo, as in the cases of the Empire State 
College in ilew York or the State Univers-ity of Nebraska. A report of 
the Commission on on-Tradi tional Study [20] discussed the concept of 
a National Univc^^^t whi^h would award degrees in its own name but 
which would not itself of^er -my instruction. The National University 
discussed, but ^:t reconi ^'vcJ, by CfJTS, would function as a regis.,ry 
of educational e/peiience^ a'.cunulated by students and could award 
degrees jointly wii-i teac'iincj institutions as well as in its own name. 

In order to find ./ide acceptance, telecomnunications-based sharing 
among universities for campus-oriented applications would very likely 
have to be distributed through dedicated channels rather than throuqh PBS* 
The more control tiat can be maintained over scheduling, the greater 
the cliances of success. But the external degree concept is different. 

Although the fact that public broadcasting is not basically an 
educational institution v/orks against an organization like PBS being 
the sponsoring agency for a degree-granting open university system, this 
scenario does see a possible distribution role for public broadcasting. 
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One function of the administrative arms of external degree systems 
will De to procure whatevor distribution channels are most efficient for 
a given task. Distributior) for the televised portion of a given course 
would be accomplished by a variety of neans, including regional 
broadcasting networks on a contract basis, leased satellite channels, 
and leased local distribution channels, such as cable and ITFS. The 
best available delivery system will vary by area. 

It is assumed that students enrolled in external degree programs 
v/ill finance at least as large a oortion of the cost of the service as 
they do for on-campus instruction. Cowen [20] has speculated that 
instruction distributed through free access mass media channels, such 
as public broadcasting, would need to be subsidized, since it would not 
be fiiir charging only credit seeking viewers at the point of granting 
credit, while not charging anythino to participants who do not seek 
credit. However, if televised instruction constitutes only a relatively 
small portion of the external degree curriculum, as is the case with 
Great Britain's Open University, [19] the free-loading faccor v/ould 
appear to be minimal; and it wou'd be preferable to let the curriculum 
pay its o\;n way, with charges being assessed at the point of delivery for 
non-mass iredi^ services and at the point of credit. This scenario 
envisions CAI, personal tutoring and printed materials as being significant 
inputs to the external degree curriculum. 

W.iile tin's scenario envisions regional and state external degree 
progr/ims rather than a single rtational Open Universitv, satellites 
would make it possible for a major university to sponsor an external 
degree program enrolling students from throughout the country. As shown 
in Figure 4 such a program could incorporate local services by contracting 
for the services of qualified tutors and counselors in various parts of the 
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FIGURE 4 

Structure of External Degree Systems 
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country and by contracting for use of CAI terminals and other computer 
facilities wherever st'j'Jo»its may bo located. 

Channel Reqiii rement s 

So far, the external degree concept in tlie U.S. is in the early 
development stage. Ascertaining satellite channel requirements is not 
possible without knowing how many external degree programs will eventually 
develop, wnat instructional components \/ill be involved, and the extent 
to wliicn large scale telecommunications based delivery systems can be 
used. 

Nevertheless, it seems realii^tic to expect that the open university 
or external degree concept will become increasingly popular and that 
both mass media and CAI (for individual instruction) will be important 
components. In a swi tched-beam satellite configuration, two satellite 
channels could be used to deliver several hours of instruction 
simultaneously, eighc hours in the case of a 4-beam configuration. A 
channel might be used entirely for television distribution, or a large 
number of students might s imul taneo'jsly use ^ channel to interact with 
a CAI prograni stored at a regional resource center. 

It is possible tnat external degree programs could eventually require 
more than two channels, especially if they are predominantly coordinated 
on a state rather than regional level. Hov/ever, if one conservatively 
assumes that telecon-^iuni cations services will constitute only a fraction 
of the external degree delivery system, it then seems reasonable to 
assume that tv/o channels could accommodate the needs of several or more 
external degree programs. 

Assuming the mass nodi a oortion of the deliverv system would be 
utilized on a real-tin? basis, rather than recorded for later use, (a 
realistic issumpti:»n, ''pven that students will be in howes or other off- 

71 



-63- 

campus settings) it seems reasonable to say that the heaviest use of 
the channels would be in daytime and evening hours and that overnight 
use of the channels could be made by another educational sector, perhaps 
for canpiiS-oriented services, elementary and secondary education and 
other classroom-based services. These are areas in which the "record for 
later use" mose of distribution would perhaps be more suitable, because 
the cost of record/Dlayback equipment can be spread over many users. 

The assumption made here is that the requirement for satellite earth 
terrinal^ woild bt, roughly equivalent to that stated for the elementary 
and socondd'^y education sector, since the "external degree" services 
wil I need to rea^h many of the same off-campus settings, such as rural 
schools or community centers. PBS may be able to handle some, but not 
all tUe delivery of "external degree" services. Most video distribu- 
tion in eAtornal degree programs would be non-interactive, but interactive 
L\pn\n]U// would be required for CAI activities. In urban are^s, most 
d 'Str^ju^ion would be through such ^ocal distribution channels as cable 
rather than via direct recpotion. So the requirement for dedicated 
terminals with li7iited reti.rn capability is assumed to be 15-20 
:^ou^: id. fhi-^ woj'd covr:r rural places "^nd the 25' of urLan places assumed 
not to have cable service. As in the case of elementary and secondary 
educ t'on, rbe authors recognize that ap assup'ption of 75Z of urban 
places served by cable is optimistic. ( However, the extent of cable 
development in the U.S. may he an indicator of just how favorable the 
climati* is for oduration^il tt.-lecommuni cations, including satellites. 

In addition, a requirement for one video uplink at each external 
H.^qr^e r^s(»jrco/ ori jin.juion cf^nter is assumed. If ten major external 
Mv-,.^ircrns o 'sf:, then ^en full^Jl^-way terminals are required. 



2.6,3 Universities Wi^.hout Walls (i '':W) 

The "UWW" label is used here to reler to an .^pproach o education 
rather than to the act'^al consortium of colleges bearing the UWW name. 
The important elen^ent in the UWW concept is thav a student and his 
counselor piece together a program specifically tailored t- meet the 
needs and interests of the student. This is in contras i*.- the 
traditional approach in which degre ' programs arc mostly p: e-structured 
for the student. Educational experiences for \/hich degree credit may 
be granted might include enployment experience, on-campus courses, 
independent study, or any other endeavor v/hich would contribute to the 
student's intellectual development. 

The role for large scale telecommun'cations netv/or '( i in the UWW 
approach is difficult to assess. Since the very nature of large scale 
telecommunicciirions is service to assembled mass markets, the UWW 'concept, 
wherein each student's program is unique, appears to be incompatible. 
This scenario does not envision services being created specifically for 
UWW students, who may be a growing portion of oartici Pants in the higher 
education system, given the need fir mr-e flexib''e curriculum content 
and delivery. Instead, it is envisioned that UWW students will participate 
on a selective basis, in the telecommunications netv/ork services 
provided to campus-oriented and external degree <^tudents. 

To facilitate this participation, s flatic. ai Inventory of Learning 
Resources, already proposed in connection with the existing UWW [21] will 
be implemented. A remotely accessible computer-based catalog of learning 
resources, including those provided over telecommunications facilities, 
will assist the UWW student and his counselor in planninq a good 
academic program. 
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Channel Requirements 

Tnere is no basis upon which to estimate how many satellite 
channels v;ould be required to serve the need of UWW students. But 
since the teleconioiuni cations services in which UWU students would 
particioatc would probably b8 those already provided for campus* and 
external degree students, no additional channel requirements are 
anticipated at this tiir^e. fleither is there an expected need for 
additional satellite earth terminals. This is not to imply an 
unimportant role for telecommunications. The lack of additional 
requironents is due to the fact that access points and delivery systems 
for UWVis will overlao with those for other higher education services. 

2.6.4 Sumirary of Cha nnel and Delive^^y Point Requirements for the Higher 
Education Sector 



Channels : 
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Carrn^js-oriented services 
Health Sciences Educatio-^ 



4 full-time 

+]_ full-time 

5 full-time 



External degree oroqrams 
Universities Witiiout Walls 

TOT/^L 

Delivery Points (Earth Terminals) - dedicated only 
Campus-Oriented services 
Full two-way capability 



2 full-time 
0 full-time 
7 full-time channels 



Limited 2 -way 
External Degree programs 

(continued on next 



1 AIT Center 
7 Health Education 
8 

500 - 750 Campuses not linked 
to Cable 



15 - 20 thousand rural areas 
without cable 
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Fu 1 1 2-way Ctipabii i ty 



10 



Linn ted 2-way (or dedicated 
clicinriels on shared terminals) 



15-20 thousand 



Universities witnout walls 



0 



TOTALS: 



Ful 1 2-viay capabil ity 



18 



Limited 2-v/ay 



15,000 - 20,000 



It should be noted that this discussion has said little about 
tiie specifics of computer and interlibrary networking services. Of all 
the educational sectors, higher education seems most likely to exploit 



Computer and library information networking do not constitute an 
education.-il sect.or in the same sense as early childhood education or 
higher education. But they do represen: a major market for telecommuni- 
cations services, and t:iey traverse the boundaries of all the specific 
sectors discussed in this report. P.ather than discuss computer and 
library interconnection for each sector, a separate section discusses 
computer- 1 ibrary networking as a whole. 

2.7 ADULT EDljCA'\TIO:! 

Adult education is a broad area which includes several subsectors. 
Among these are: 

Adult Basic and Coinpe-i s a to ry education -- 

Designed for out of school individuals Ifi years of age and over 
who lack eighth grade proficiency in basic acadenic skills (Adult 
Basic Education) or v/ho have not completed at least the equivalent of 
a high school education [21. 



the potential of these services. 



75 



-C7- 



Conr.iii uing Ca ^ .\er E ducation 

"Ref»^esher course" tyoe of education designed to keep working 
aduUs abreast of iew developments in tieir occupational areas'. Also 
includos so-calle' 'job rotraadinq" for individuals \/hose occupations 
becone obsolete. 

Co? Uinui ng P rofessional e ducation 

"Refresher course" type of education for the professions, such 
as TOdicine, engineerinn, teaciiing, law and management. 
C on t i nuinn In ? o r m 1 Edu cation - - 

I'^cl'jJes e^-ii tion unclertal:en for personal satisfaction rather 
tlian for career reasons. 

Conti 'iui;i^i r> r[T]al Education 



EJuLavion ouf-^ued for oersonal reasons, but differing from informal 
educate in tiat it is more liicely r.o take the form of structured 
classroon-type courses, rather than the mo^^e "ieisurely type of 
educational prograinninq f^equontly seer on oublic television. 

"Lifelong" ed-i^^ation is a concept cone of age due to rapidly 
c^iangin:? enploynient patterns and job ^enui rements and due to vastly 
increased amounts time available to pursue education, both during 
and after the wor^ inj yi-ars. 

2.7.1 Delivery System", 

The .le i very s/stem requirements in adult education vary for each 
of the subsectors named above. The key distinction is in the extent to 
wnich each subsector lends itself to delivery via a mass media system 
like public broadcasting. 

It is anticioated here that public broadcasting can and will play 
the pninary delivery role for a^slult basic/compensatorv education and for 
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continuing informal education. For continuing career/professional 
education and continuing formal education, on the other hand, public 
broadcasting is not seen as a major delivery system. 

There are two main criteria for determining the suitability of 
public television. First is the matter of \/hether the field is 
homogeneous enoug'i to \/arrant a mass media approach. For example, 
a single series of programs teaching a basic reading or math skill 
can probably be used to redch the major share of the 4G.5 million 
adults 25 years of age and older \/ho lack a high school diploma [261. 
Medical doctors, on tne otlier hand, are a smaller population to begin 
with, keep different schedules, and are diversi^'ied into dozens of 
specialties, each requiring continuing education services. 

A second criterion is v/hether or not the training must be 
accredited and tiie recipients of the training certified. It has been 
a contention (an admittedly debatable one) throughout this collection 
of scenarios that educational programs requiring such certification are 
best coordinated and distributed by educational agencies with established 
credential -granting authority rather than by a broadcasting organization 
such as CPB or PBS. 

The required satellite channel capacity and delivery points for 
the adult education sector can best be estimated by exploring each 
sub-sector separately. 

2. 7*2 Adult Basic and Compensatory Education 

Figure 3 illustrates the basic organizational structure for delivery 
of service in this area. Two major programs cosoonsored bv the Office of 
Education and the Corporation for Public Broadcasting are envisioned, with 
the Public Broadcasting Service arf? U.S.O.E. being the agents of actual 
ERJC implementation. 
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Organizational Structure for Telecommunications 
Delivery of Adult Basic and Compensatory 
Education Services 
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The two major pronrams \re a G.F.D. (General educational Development) 
high school equi valency test preparation program and an Adult Basic 
Education proqram to equip sciiocl dropouts with fundamental reading 
and math skills required to function in a job, but not necessarily to 
prepare then for the high school equivalency exam. The latter is very 
similar to the Project STRT^'E program once planned, but later cancelled 
by CPC. 

PBS coordination of the G.E.D. prepaiation program is an exception 
to the general rule that credentials-generating programs should not be 
coordinated by a broadcasting agency. I!e>^e, the program need not be 
accredited, since comoletion of the program v/ould not in itself earn 
a liigh school diploma or its equivalent. The program would merely 
prepare participants for tiie hiqh school equivalency examination, which 
would continue to be sponsored by an independent G.E.D. organization, 
with standard G.E.D. tests being administered by local high schools. 

It is expected that both programs, like STRIVF, would utilize 
print materials and personal tutoring and counseling services in addition 
to a iieavy broadcast inout. Th:}SG local services would be coordinated 
by Stat 'O-ncies ' n'ch, in turn, would work with loc3l school districts. 

Sir n t:ie scenario laid out for public broadcasting anticipates a 
role fo^ )ublic broadcdsti^q in the deliverv of adult basic education 
service^, it is not necessary to add any additional usage for each of the 
two <v\{jU, bdsi.. education prograTS (reading and math) and the G.EJ). 
program would be rounnly equivalent to what had been planned for Project 
STRIvr. That progrr^^^ called for 35 hour-lonn and 30 half-hour national 
television n^jnra s. [ ] T schedule micht corccivably be expanded to 
tv;o hojrs jer wee' ^or e^ch of the thr-o Drograr^,. If a PBS service is 
^ exp,n;'f>d :,y - st^t nd r.avul, tne total roa.. 1 of the G.C.O. program could 
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be increaseJ throuc;:! rep^atitive broadcasts. This would depend on hov/ 
v]uc') of it, sc'.eduio rrs v/o;ild be ?roparod to allocate to the service. 

Tne delivery system is to be Public television, so the delivery 
ooints k/oiild be -^uMi: television outlets previousb' accounted for, 
with fiG final uelivor" oomt: beino the home television sets or 
corn;unit;/ l^arMina centers wliicli wcil J be shared v/ith other educational 
sector-), "or area^- not served jv oublic television outlets, these 
corrunitv learning cent^^s v.'oulJ be both the initial and final delivery 

2.7.3 Con t i n; j i nn J nf on la 1 Ed ucaii 0;1 

pLiblic ;.'^jaJca3tipa already serves as an outlet for a good manv 
infoHTial riucitional services, an'J it is expected oublic broadcastinq 

e/pcVKj its roij in t'n':> -i^oa. Unlike tho idu t basic education 
progr at^^ iiscjssed above, however, informal e-'ucational services will 
contifuje to be delivered in l anv ways, from ^oc^.l school system 
"e^ric.iccjn u'' p»-^carans to vid^^.ocassettes in Public libraries to self- 
'ifirdn i s^'ore i readi^^c oroqram";. 

•\s wuh adul*: '^y-^sic education, no additional rc'juirament for 
(ia]i\'orj points or batellite channel capacity is foreseen. 

2.7.^ Con uinuinq ^or rial E ducation 

Li^e continuinq "informal" education, continuing "formal" education 
IS '1" sued for reasons of personal satisfaction rather than to acquire 
any onicial credentials. Like "informal" education, it will be pursued 
in many different wa^^s, with no single organizational framework 
incopipas-^ing all accivity m this area. In this scenario, all activity in 
the continuing fonnal eJucation area \;hich involves satellites v/ould be 
related to sectors already discussed, primarily hiaher education. Therefore, 
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nc additional del^ver^ points >')r satellite cliinr.ols \.'ill be rcciuired 
to serve t'us si^^sector.. 

2.7.5 Continuirr) Ca ree r Educatio n 

Fej v/cjld question the need for employoi adults to engage in some 
forn of continuing training ir order to k:op up v/ith the times in 
natters related to their jobs. In some cases, entire job areas will 
no doubt become obsolete, and the adult ;;i]l find himself or herself 
in need of preoaration for a re\/ career. 

The role of s^itellitos in this is, of courS3, very uncertain. The 
role may be very limited. Three areas of possibility seen v/orth 
mentioning. First is the possibility that some educational programs 
delivered via public television nay be useful in the area of continuing 
career training. For example, a series on hunan relations may have 
broad enough appeal that PCS would consider including it in the program 
schedule. If not PDS, state and regional public broadcasting networks 
night. Viewing places iTiig'it be either in the home or on the job. In 
any case, no adlitional cnannel or delivery point requirements would 
resul t. 

A second, and very real possibility is that colleges and perhaps 
even vocational tr.^imnq centers wo-jld contract with corporations to 
deliver certain kinds of training to plants via television or via CAI. 
In the Cdse of CAI, certain pronrams stored at regional resource centers 
night ve»-y well be utilized at corporate plants equipped with the 
necessary te^^^^inals. Such joint efforts between university and corporation 
have already been jndertdken at Stanford and in a nunber of other 
uni Vcirsitios m the area of continuino professional education for engineers [43]. 
It may be that a university night serve corporations located outside the 
campus vicimt^/ if satellite channels were available. Delivery to students 
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in states ojtside t'^e state in which the university is locax^ed miqht 
re'ijire tie university to obtain chart3rs in those states. 

Industry has icnionstrated stong interest in the use o^ television 
and stnr ^o'Jia fot ernloy^iO trai'.mq. [27] If low-.ost satellite 
t^ci/>v\)^^.:iv v.e-^'? .yailah1>j, it \/Ould not i^e surM^^sinq to see 
r^teridl izdtiu'i ^- still a third possibility ;jse of satellites for 
intirr )rn jct"' "^'^ r'ultiple-'^lant corpo^^ations for trainina and 
e'olo yeo lOtivr^iTo 

,^>o,:j tiies^^ . ssib^lities devolop, it is doubtful that dedicated 
b^itJllUe channji La ^acUy \/oul;i be reouired. If jO of the larger 
co*"?orations w'.r^ t-^ utilize an averaqe of 3 hours of satellite 
C'^'ip-oi cr^'il' ^^9,y i.;onth, tlie total satellite renuirenent would come 
tc 2jJ ch'Vifiel ho'.r^ ^er iT«onth. This estinate is on the cautious side 
out 15 l'jscg ?n tn) Lijess that corporate training centers are likely to 
n,ake greater j^^ sjcn den^and acc3ss technoloaies as videocassettes than 
large scale systems li^e satellites. Possibly, corporations could use 
dedicated clunnels for business traffic other than training, but 
assuninn train^Kj to be the only traffic, satellite capacity would 
ji obabl/ be orocure : on a scheduled access basis from idle channels 
used by otiier educaticial sectors. 

Al'-hO'-ah no iddi^^onal channel reouirenent is foreseen, each of 
the 0'^ co'^poratiO'r^ -^linnt de ire delivery points of the limited two-v/ay 
vari^t . /isu'ni. v iveivige of three use locat-^cns for each corporation, 
the alditiooal r-3 ' i"* re-^^ent '/ould come to 130 lin" .ed 2-wav ternnals. 

Si^c/^ oach r ornti^']'- noed -^o; accost t> < satellite uclink would 
bj I'lf C'.ie.i., and -^m^'i th:.r is a qoou pos-.ihi ! 1 1^' that several of the 
CO D^r^tiO'S v;o ^e lo.at^' i" tiie sane genc^-a'\hic area, it is a^rumed 

ERIC 



that a dozen f>ill 2-wav ter'M'nals* woild be r,cip; ote. The e is a 
possibility of i^ajc^r ^ t purati .)f)o f nnng a con 'j.^tium for ov^nership 
of sucn terninals located at strate^iic points a>^^'Mnd the riuntry. 

2.7.5 Contj ni i^o '^^ro f^'si onal Liuo^tir^n 

Toe co'^.ccot is the sane as for continuing career education, except 
that as it is dofineJ here, it is confined to snecialisis in the fields 
of medicine, teacin'ng, law, enginej-^ing and manaqonient. Engineering and 
nana'iwent pert>onnel v,ho would be most likely to use large scale telecom- 
munications ;^t very well be 0'^:pl(r/ed at the sane 50 corporations that 
would use teieLu'':\upicdtions in traininj other j ersonneK If so, the 
additional rr/;uirc" ^-nts for delivery points, if any, would be minimal. 

One distinction of "^eople in rost professional areas is that they 
receive jitove ^vordno i'tcnros. This raises the possibility of Professionals 
paying their (A/n .;ay for ^'»ntinuin(^ education othf^jr tlian that provided 
by er.plo;e»^s. A r.irria^i of satellite toclinologv and pav cable could 
facilit^*-.^ Je.'c] :>! o^^t of user-siiprnrtad educational services. Such 
servitu^> v^ij •jve':!'j01/ be provided eit >e»^ by private entrepreneurs 
or thr.'.'jfjM a special reve^^ue qen>^r^^tin^ division of the pi.blic broad- 
casting system. 

In addition to en(]ineers and managers, teachers and medical 
s?eci3lis'.3 have beer mcluJeJ in the profes ionil area. Final delivery 
Doints ^n*"ht b^t m '^edi:al offices, hospitals, universities and community 
learning centers. 'Jitn Vie exception of hospitals and medical offices, 
these delivery P'jints have been accounted for in discussinn other sectors, 
^Uhcj^h nodicil ^^ffices wcjld be delivery points, it is unlikely that they 

*3y "^ull '^'-w'av teri^inalo," is :^ant interactive terninals capable of 
3on:!irj as \ ^s rcv^eivinq video transfn' ss ions. 
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would be satellite delivery points, except in the case of a direct-to- 
hoine broaJCcii>t satellite system, which is not expected in the ?iear future, 
'■ore likely, services would je relayed from satellite delivery points 
to r.edical offices via local dii^tribution channels; e.g. cable. 

It IS iriport":f:t that n-^jci^al cersonnol and teachers in isolated 
areas, espv^cially Alaska, hive access to continuing education services. 
Tins scenarrj foresees significant, publicly subsidized efforts to reach 
these individuals, rioaltri care experiments, using the ATS-1 satellite 
to lirk nieJIcal paraprofessioric.l s in Alaska with medical specialists in 
the continental U.S. have already been conducted under sponsorshio of the 
Lister ^'ill National Center for Bior.edical Conmuni cations. [28] Using the 
saiTie satellite and relatively low cost earth terminals, the National 
Education ^'ssociaticn and University of Alaska have offered a seminar 
course for Alaskan village teachers. Although the program was heavily 
subsidized by ^ree access to satellites and earth terminals, enrolled 
teacnei^s did pay a tuition fee of S18. 

It is expected tnat additional earth terminals or additional 
channels on^hared comnunity ter'^nnals would be required to serve these 
3eogra;.'hical ly isolated professio ials and to serve hospitals and medical 
centers located outside areas served by cable, '^'he nature of training 
for these groups wojld likely involve both CAI and teTeconference-type 
formats. Therefore, the terminals would need to be of the limited 2-v/ay 
type. The assumotion is made that 2500 of these terminals might be 
required Tor hospitals and nedicjl centers. 

This scenario envision^ a national instructional resource center for 
continuing teacher education, for which a full 2-v/ay video terminal would 
be required. The center would distribute its resources both directly to 
such soecial need areas as Alaska and to regional resource centers for 
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delayed distribut^'or . Thj prcbabiiity of continu. o educatiun for 
teachers is roro lU^ y V\\:\ tr>leco"-"inicatiOfis p^'oaram to train 
ne\/ teachers in viev/ of the teacher surplus situation and existing 
graduate teacher training institutions. 

It is exoectec!, according to t?3i. scenario, 'c\\dt most teacher 
education vvill recu^re accreditation. Because of this, continuinq 
education for teachsrs will be organised and distributed on a regional 
basis by consortia of state education arencies and accredited teacher 
training institutions. States will more likely accr':dit proqrams which 
they sponsor than they v/ill accredit p^^ogranis ini-iiated by independent 
organization. 

Mo additional u?1 'nk renuirenont is fo-^eseen i\r distribution of 
recical education materials, since the facilities of the health sciences 
education net./crk discussed under "Hinher Education" would suffice. 

2.7.7 Satellite C'!an^ el fio cuir e?-: ent5 

Accoi^dipg to tie scenario, public broadcasting v/ould be the primary 
delivery s/ster^ ii adult basic education and no additional channels 
would be reeded. In t -e oor.tinuina "formal" and "informal" education 
areas, pjblic bro:3dcast:ng and higher education have previously been 
allocated the chan^^-^-l s re^-ji^^ed. In both these are^s, several delivery 
systers v/ojld develcJ, b-jt the onl ones involving satellites will be 
organized by tne ojMic brr^odcactir - and higher education sectors. 

^ Tne sr-:ns'>ri'Vj .ne^cios for -/ntinuinn career and professional 
education, whot'^or emolo/er'i, educational institutions or reqional 
consortia, would no^^d access to satellite cnannels from time to time. 
:io precise ostirato of the channel hours which night be consumed by these 
subsectors can bo rrade at this time. However, it is exoected that dedicated 



85 



1 



-77- 

full-tipie channels would not be required. Instead, it is expected 
tfiat c'ia-v>el t:re ..ould be procured on a scheduled access basis from 
ijle iiours dedicated channels serving other sectors. 

In su^-*, tna sacellite channel and dedicated earth terminal 
ro :'*ire- ents for service to the acult education sector are as follows: 

C'-^-riil s : Procured on scheduled access basis. No dedicated channels, 

DeJic.^.ted eartn terminals: 



■"•jll 2-;/a:' 1 for National Instructional Resource 

Center for Continuino Teacher Education 

Li' i:ed 2-'/av 150 located at corporated locations for 

continuing career/professional education 

Li.^iteJ 2-way -- 2530 locato'J at hospitals and medical 

centers i.'ithout access to cable. 



2.3 S^^::/^L :DjC"T:0:.';L r.RKlJS 

,.er of ecucaticnal subsectors can be included under this • 
•^eadi-^c. \e ' ca-^ be called "special"* either because they require a 
*:i sci-^^ti ve -ir::ro jc.i i". content and delivery of conventional educational 
services sjc'* elon^jfrtary and secondary or higher education, or 
jecause tney re':'..ire unicue educational services that are unrelated to 
trie cr*^;jT*:i''r';l ^^.^eyories. 

The list 0^ r-iese potential submarkets is rather lonn and includes 
et'iric j'ld linguistic (jroujs; people in isolated regions; elderly citizens; 
insti tutionol ized nroups, such as residents of nursing homes and 
correctional institutions; handicapped citizens; and the military. 

Tnr-i^ nf t^eii: nany qrouos are discussed belovi. In choosing migrants, 
the prison popul-ition and handicapped children for discussion, v/e have 
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*We do not mean "special" in the same sense that the phrase Special Education 
is I lore con^monly used in education, that is, education for handicapped 
childre.-s. 



selected \;hat we consider to be jrojps \/ith ir :urtaMt special needs that 
can be net to see exteit t-u-ounn lo.y^an scale twicconununications 
net^.'orking. Hojcver, t'lis is in nr way n?eant to suggest that the needs 
of tne otn2r groups are any less irpo'^tait. ^or .rxampl^, i/ork by 
Jonnson [53] a'^d f'clden [54] nas se'. forth the ^^z^d and rationale for 
a telecom^^unicaticns netmrk controilcd by and q:-ared to Liack Americans, 
The needs of geog»^aphi cal ly isolated and rural groups, who are currently 
underserved by teleconmuni cations, are also very important and v/ill be 
addressed in Sjcticn 3.2 v/hico includes a description of a satellite 
systen designed to extend educational television tj rural and isolated 
areas. 



2. 3 J rticrar^ts 

The r.igrant farn poDulaticn in th-3 United States nunbers about U4 
nnllion, inclucinq 330,030 rMgrant Preschoolers.* [29] This population 
is corifron':ej .;it'i so^^^ critical educational needs and problems, including 
the follc^n^: 

1. 1 jj:a::ic'"2l ly deficient .^icrants need access to fundamental 
Knj..]e^::e essential to livmu in our society. Major areas 
of deficiency are :)erson3l health education and English 
language traininn. 

2. Ciree»" fjni voc-":*" )?^al education is ''ec'lo! to enable migrant 
wo*^r.ers to r*[)^r i n riorant »/ork for :ro**: p^rmnyn employment. 

farns rechin . or, e^'^pl^^ynient opoortun i tics for migrants decl ine. 

3. *M grant yo ir.qstrrs need access to early childhood care and education 
in orJer to a/o'J *'s!irpinq bcnind" djrinq the critical early 
•'Jeveio^-'cnt year's. 

4. Sc'^ool-a^jO Cftildre-^ of migrants nove frr.pi stito to state with 
little -r.^o cf i^/ !.i^u of cor^tinuitv in their edijcational 
develo'^-'ii'it. Tr.ere is little continuity of ei thor curriculum 
or rccor.ls of ach iever^-nt. 



*A more recent {]075) st'idy containing infonnation about educational 
needs and teleconr.uniotions projects involving mit^rants and /\nierican 
Indians has been completed by Perrine, [49] 
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This scenario envisions development of a national telecommunications 
prograr to deliver eJ.jcational services to miarants. Tne program will 
be part of a total educational telacocjnunications system and part of 
a larger oac%age of services to migrants. 

Ficjre 5 s.iows the basic structure of the migrant telecommunications 
progr^n. Altno'jgh .leavily ^unded and organized by the Office of 
LJuc::ti and Depart.r.ent of Labor, there will be strong representation 
of stares in ^cvomanco of the program. According to the scenario, 
the^^e ./ill be a natiu* ^1 'iigrant Education Resource Center, supplemented 
by t.iree regional "iqrant Educational Resource Centers. The national 
center v/ill provide services suitable ^or all migrants, while the regional 
centers will serve tie unique needs of the populations of three major 
rigrant st^2^"S. [29] The Western resource center will serve the migrant 
strear t.-at r.oves up the Uest coast from the southern part of California, 
"i^'^.e Ce-itral resource center v/ill serve the stream t!iat follows the crops 
t.ircjgh t^e rid-continent areas from Texas, and the Eastern center v/111 
sprve t'le stream t.oat rr-oves up from Florida along the east coast* 
Trie lilifornia and Texas-based streams consist mainly of Mexican-.Americans 
vmile the F'.orida-based stream is mainly Blacks, Whites and Puerto Ricans. 

Each cf tne three ^;ajor streams will come under the jurisdiction of 
a separate nulti-state consortium, whicfi will provide for inter-state 
cooperation ii developing a common curriculum to follow migrant primary 
and secondary students through their seasonal travel patterns. The basic 
concoDt is that when a student moves, he vn'll be able to pick up exactly 
;;here rie left off -/hen he arrives at the new destination. Each consortium 
will oe authorized to n»^ant school credit and diplomas jointly with the 
scnooi district in '^hich each student spends the greatest part of the year, 
which '/ill dlready have accreditation from a recognized regional accrediting 
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agency.* ThG foundation for building this cooperative framework can 
per iaps be found in three interstate compacts in the educational field: 
The SoLithern Regional Education Board, the Western Interstate Commission 
for Higher Education, and t!ie 'lev/ England Board of Higher Education. [29] 
T.iese soec^fic organizations may not be appropriate but they at least 
s.iov/ tiiat interstate educational cooperation can take place. 

AltnoLiCjh a good share (up to half) of the curriculum will be 
3r.vided ^:r.rcjq''; instructional television or computer-assisted instruction, 
tne cur^^icuiuin ./ill nave teacher-oriented classroom components also. 
The deliver / systeri for the ^"^V an.i CAI cor^oonents will be dedicated 
satellite channels deliverin,* to both mobile and fixed migrant 
education centers. The mobile centers can follow large groups of 
p.iqrant far^ilies enroute betv/een crop harvest areas and in locations 
where no fixed centers exist. 

In addition to the elementary and secondary level instructional 
service, otner satellite-delivered services v/ill include: 

" Special adaptations of PBS and other early childhood programs. 

~ Career education/guidance for both school-age migrants and 
their parents, to assist in relocating from migrant to 
permanent ertployinent. 

Language programs for the California and Texas-based streams 
and ' the Puerto Rican portion of the east coast stream. 
-- Conr Jt^r-based School Records Transfer Program* so that a 
stiient's school achievement record is readily available no 
matter what part of the country he or she may happen to be in at 

study by Perrine has indicated that there was little effort at joint 
curriculum development among states for migrants as of early 1975. 
Hov/ever an interstate computerized migrant student record transfer 
^ program was in operation. 
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a particular .t^nie. 
-- Continuino education prog^^am for tpach?rs of i..iorants. 
-- Personal health care program for migrants. 

Channel Reguire>nent^ 

To serve t!ie puj^ant copulation v/ith the services outlined would 
require a dedicated full-tine ch mnel . In a niulti-beair configuration, 
each of tne three regions would, in effect, h^ve its ov/r. channel. 
Although the traffic on such a channel would perliaps be light, with 
frequent slack periods, rhe requi ^er.^ent would be steady enough that 
it probably could not be r.et by a shared channel, since the migrant 
education sector might not bo able to count on the availability of 
channel sDace when needed. 

Delivery Points (Migrants) 

Four video receive/transmit terminals would be required — one for 
the national resource center and one for each of the regional centers. 
In additic"^, mobile and fixed location terminals would be required at 
points tnro'jghout each migrant stream. It is assumed here that a total 
of 30 terminals of the mobile variety would be required 10 for each 
stream. An average of 10 fixed location terminals per state would add 
up to a total of 470, since migrants move through ^7 states [29]. 
Because it is believed migrant school children could benefit from the 
individually procranned instruction afforded by CAI, these terminals would 
need to have narrow band uplink capability. 

2.8.2 Correctioml Ins titutions 

Roberts [30] has spelled out the following general objectives of 
correctional educr^tion: 
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1. To offer an inmate sufficient academic education to enable 

him to face the needs of tlie i/n-^ld as a better equipped person* 

2. To DroviJe vocational traininq so that he nn'ght take his 
proper place in society and be econojrii cal ly independent. 

3. To offer jultfjral and hohbv actv^ties that will enable him not 
jnly to better ad]u>tod to 'ns prison circumstances, but 

to bro-1'' ] 'lis area of in!:er3sts and cultivate aptitudes 
^ookinq vTward to ins return to civiliiin life. 

Accordinn zo t.ris scenario, there >ill continue to be a need for an 
mte^^sr/e effort tc sei've the naiio.-Vs 420, '100 incarcerated individuals* , 
w:ti educational services in all znree categories suaqested above. 
Roberts' 1971 reoort indicates that in t!ie federal prison system,- 
15 of inrr.ates were functionally illiterate, and 90Z had not completed 
high sc^iool , desr^ite average I.O. scores of 10^-. It v/as estimated 80'/ 
oossess no saleable skill. T.^ese statistics r^^^oubted ly call for efforts 
in the first two categories, general education and vocational/technical 
education. The t'lird general category, cultural and hobby activities 
(informal, leisure education) is especially aopropriate for this 
population since the "topical" inmate spends only 7 hours in organized 
activity plus 10 '^.ours eating and sloeoing, leaving 7 hours of hard-to-fill 
free tine [30]. These figures are for the federal prison system. The 
amount of organized activity in Federal orisons is probably considerably 
greater than in local and county jails. 

This scenario envisions telecommunications service^ to inmates in all 

three educational categories. In the general education area, correctional 

institutions can be expected to tune into the adult basic education and 

G.E.D. preparation programs to be delivered by PBS, according to the 

orevious Adult education scenario. PBS will probably also be the main source 

for televised education in the cultural and hobby area. Although additional 

mediated services in this area mav be provided through such devices as video 
O ^rf' 




*Approximately 21,000 in Federal prisons, the remainder in state and local 
institutions. 



cassettes, it is expected the PBS prograns \/in provide the bulk 
of service'" delivered via large scale telecommunications. Since PBS 
has already been allocated channels in otiier scenarios, these services 
to the inmates of correctional institutions will not add to the total 
channel requi reiren ts . 

Use of large scale teleconniunications to deliver vocational/technical 
training to prison innates faces tne same basic problems as it does 
outside prison walls. The market is fragmented. A 1972 report indicates 
federal prison inrrates at 26 different institutions participated in at 
least 30 diffjrent cateiories of vocational/technical traininq. [31] 
However, correctional facilities may look to vocational /techni cal 
training networks organized by regional consortia of publicly-controlled 
vocational training conters, as suggested in the scenario on a 
career and vocational /technical education. Again, there would not be 
a requirement for addej channel capacitv, only for qround terininals at 
the correctional institutions. 

Inratos probably also utilize the Departnent of Labor job 
bank r.entioned earlier. The corouter-based job bank, along with personal 
counseling and corputer-assisted career guidance would provide prisoners 
with a comprehensive package of career education services^ 

Inmates will probablv also n-^rticipate in university "external degree" 
programs, as well as seccndary education programs coordinated by an 
organization such as the Agency for Instructional Television. For 
successful participation in these programs, inmates will receive credit 
from local scfiool districts, community coHeoes, state boards of 
education etc., v/ho will a Iminister local testing and counseling. In the 
past, it has been found th.u such arrangements between prisons and local 
education autho^itic: nrinns more favor.ible recognition from potential 
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emoloyers than if the correctional institution av/arded certificates 
and diplomas in it's 0'/:m ncune. [30] 

Inmates may not oj tlie only individuals to participate in college 
preparatory coiiroes, colleqe courses or vocational programs. One source 
of friction be!:';ecn crisonc?rs and quards ii the federal prison system 
has been tne fa^t tnat nvmy ediicational 1 y deprived quards have sometimes 
Sc:ari prisoners being offered better educational opportunities than the 
Guards have; and access to educational services delivered via 
teleconifnurtications could benefit guards as \/ell as orisoners. [32] 

The potential services outlined so far have all involved correctional 
systen participation in services already envisioned for oiner seainents 
of t'ie population. Tiius, e/tra channel capacity v/ould not be required. 

One additional a^oa in which telecomunications might serve can 
be termed motivational and social education; that is, education designed 
to neip tf)e inmaie acquire a desire and ability to get along with the 
"non-crininal " segment of societv. Satellite interconnection would permit 
inmates of prisons l^roughout the country to engage in frequent 
rehabilitative teloseminars. Prison staff and officials could exchange 
information, ideas and experiences in the same manner. 

Altnough it would be possible to have statewide and regional 
interconnections, tin's scenario aaticipates a greater emphasis on 
nationvn'de interconnection of specirilized institutions. For example, 
the federal prison system has youth and juvenile institutions in Kentucky, 
Colorado and West Virginia. [30] 

It has been sugc^ested here thaL most educational telecommunications 
for correctional institutions will involve inmate participation in 
educational services provided to the "outside" population and, therefore, 
extra channel requirements are limited. Hov/ever, v/itf;)^ the teleseminar 
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activity discussed above and the additional possibility of some 
instructional television services designed specifically for the 
prison population, it is not difficult to envision a. volume of traffic 
heavy enough to justify one dedicated channel. 

Figure 7 shov/s how the correctional institution sector might be 
organized to take advantage of educational telecommunications services. 
As in other sectors, there is a Public or private entity operating 
and coordinating the use of a satellite system. Major educational 
sectors distributing services via satellite make uD the next tier in 
the franevvork. Since the bulk of telecommunications services utilized 
by correctional institutions is to be services provided by these major 
sectors rather than by the correctional system itself, a line of 
organization goes from the correctional system, represented by the 
American Correctional Association (A.C.A.) to each of the major sectors. 
Although a nev; organization to coordinate educational telecommunications 
activity for tne correctional system could be established, the A.C.A. , 
'Which is nore a professional association than an operating agency, was 
naned because it is the only organization inclusive of federal, state 
and local correctional systems. 

Cliannel Re lui rer^en ts 

Since nost services are to come from other sectors previously 
allocated channel cdpacity, ihe additional channel requirement for 
the correctional systci^i is , animal. One channel ought t'O be quite 
Sufficient lo accommodate traffic generated by inLerinsti tutional tele- 
seminars for in-iatos and staff ^ well as for a limited amount of 
instructional television aevelopod exclusively for the prison population 
rather than for the "outside" population. 
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tel ivery Point s 

Since interdutive .ervicos 3ro conten -l-jt ^^c!, cit^l n'ory points would 
need to be ^ quipped i;itn terrnnaU h-vinq least n-i^^^m/band return 
capability. /^^ccorJ^nq to 1972 statistics, 39.^ [33! of local jails 
'ire witnout any ed jCv'.^ iopal fac^-itio^, and stv/s rjre qenerally short- 
terri; so it »s ;.robably un?^eali^:ic to thin^ most of the nation's 
4,037 [33] jails as lika'y del^vt-ir/ 'H)ints. ^o,r ourooses of this analysis, 
it is assumed tiiat eauh of tho 26 fe ieral prisons has a terriinal and 
that each state nas at l^ast one institution equipned with a terminal. 
While soi!ie local ani county institutions may become delive*^" points, 
it is assuned t'l-^y are in coir^muni lies equipped with cable or ITFS 
systems which can relay satellite signals to many users, including 
correctional institutions. The ^ ioui ^ cnient , then, is for 26 + 50 = 76 
terminals with narrowband uplink c^'^'^abil itv. 

2.8.3 HKiHicjp'.eJ (Sr>c:cial fducjtr n) 

Trie scnool-age handicapped 'Oojiotion whicfi this scenario envisions 
being sorveJ by a large scale telecomnunications system is fragmented into 
subgroups with different types of ht^ndicaps. Among them; 
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The potential for using large scale telecommunications to aid in 
the ed'jcation of :ia?idi capped children is greater for some subgroup^ than 
for others; and the telecon'munications service that would be useful also 
differs by handicao category. The verv nature of r/'iecial education 
I'equires and (/ill continue to require that the instructional "mix" in 
education for t.io handicapped be teacher intensive rather than technology 
intensive. On tns other hand, this scenario anticipates that telecommunica- 
tions be useful both in doing some things better than teachers can 
and in delivering educational services to those handicapped children 
v;ho can't be reached by currently available means, i.e., homebound 
and hospitalized chilcren, 

Ap3roxiinately 34 tliousand cliildren fall into the homebound or 
hosoitalizeJ categorv, so that although providing educational services 
to the.'^ r-v/ deserve a high social priority, the market is quite small 
considering econorries of scale in satellite communications. [3] It 
seens liKely that services for this audience will be delivered at the 
local livel, eitner by teacher visitation or local electronic distribution, 
sucn as caLle, HO'.;Gver, where trie confined students' needs overlap 
either wit;, scnool-based students and non-handicapped children who learn at 
home by ooice, the ootential for telecommunications is greater. 

This scenario anticipates that largo scale telecommunications in 
education of handicapned children .-/ill best serve 2.6 million mentally 
recaraed and emotionally disturbed children, .3 million children with 
impaired hearing and 60 thousand visually impaired students. 

Students in the r.entally retarded and emotionally disturbed categories 
may benefit most from computer-assisted i.istruction (CAI). Rothenberg [3] 
has speculated that orogrammed instruction, of v/hich CAI may be an 
electronic version, can enable instructors of the retarded and emotionally 
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disturbed to define learring objectives in behavioral terms and to 
construct lessons into discrete units. 

For tliose students with severely or completely impaired hearing, 
the currently most pronisinq technoloq./ is electrori lal 1 y captioned 
television programs, so the deaf can receive the Virhal as well as 
\/isual portion of a pro^raf^u It is ex)ected that by the tii^e an 
educational satellite systein is ready to fly, the ca.^tioned television 
technique v/ill nave been perfected and software prod.uction methods 
refined so that dea^" children nay benefit from the satellite system's 
video services.* 

A potential service for the visually impaired^ involves use of 
electronic magrif ication techniques, po\/ in early development, to 
display enlarged editions of printed materials on a TV screen* It 
is anticipated by this scenario that such a service will tie in with 
automated remote retrieval of audio and magnified visual library 
resources in an educational telecommunications network* 

The applications described so far involve direct instructional 
techniques, aimesi at V\e student rather than the teacher. Another 
important potential for telecommunications assistance to the handicapp^^d 
.is in distribution of educational materials among schools for use by 
teachers. In connection with this, this scenario anticipates development 
of a mjit rials Jistrit-itiu network that would involve the addition of 
electronic inte^xonnection f.o an already existing system of Special 
Educatio'iSl -aterials Centers and Regional ^^edia Centers for the Deaf 
(funded by tne federal government) and currently 200 existing Associate 
Centers (founded by state and local sources). This network already is 

*As of early 1375 caotioned TV could be fo'jn-i on both commercial and public 
television news broadcasts. 
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extensively involved in distribution of materials by conventional (i.e., 
the mail) means and electronic interconnection is currently being 
envisaged by the officials of the network. 

It is expected that this network will be the focal point of an 
educational telecomuni cations service for the handicapped. Organizationally, 
it will dovetail nicely with already funciioning cooperation among school 
districts in providing services for the handicapped. Figure 8 illustrates 
the structure envisioned in this scenario. 

Channel Requirements i 

With no basis for estimating the volume of traffic \/hich might be 
generated in the special education subsector, it is difficult to come up 
with a satellite channel requirement. Although the natv/ork for distribution 
of educational materials for the handicapped consists of many repositories, 
our "feel" for the market would seen to indicate a relatively light 
volume of traffic per center. The direct instructional services outlined — 
television captions, magnification of library materials, CAI*, and audio 
distribution will not occupy the channel space that would be taken up by 
regular television distribution. 

Cne full-time satellite channel, with extra traffic being scheduled 
on shared ciiannels would seem to be a realistic estimate. 

Del i very Points 

Because of the large number of materials distribution centers, 
the cost for ground terminals will be high. Video receive/transmi t 
terminals would be required at each of 4 Regional Media Centers for the 
Deaf and 18 Instructional Media Centers. The 200 associate centers 

*CAI requirements should be reassessed in light of the forthcoming Morley 
and Eastv/ood study being cftrap^ted at our Center. 
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would not distribute video via satellite but might well serve as 
hubs for teleconference networks, interconnecting special education 
teachers. Therefore, narrowband uplink capabi 1 i ty would be required. 

Most schools would receive signals either by cable or through 
grour.d terrr-inals already constructed for accommodating services other 
than special education. Homes and hospitals would also be served through 
local distribution ch^<nnels. 

In summary, channel and delivery point requirements for serving 
the handicapped c^re: 

Channel s 

1 Full -time channel 
- otner channels requi»"ed on occasional, scheduled 
access basis. 

Delivery Points 
22 Receive/transmit terminals 
200 Limited 2-v/ay terminals 

2.9 COMPUTER A.^]D L'iFORMATIOn SERVICES 

This section is concerned with the use of telecommunications to 
interconnect computer resources, libraries and special information 
systems. Computer/ information netv/orks do not constitute a separate 
educational sector, but they do represent a potentially important 
segirent of the market for an educational telecommunications system, 
from which each of the sectors discussed in previous scenarios stands 
to benefit. 

The importance this segment of the educational telecommunications 
market rests not so much with the quantity of satellite channel require- 
ments it might generate as it does with the nature of the services 
themselves and with their significance to remote areas currently without 
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access to co-^puter and inf rniation resources. In addition to making 
these resources available to litjhtly populated remote areas, telecommunica- 
tions v/ill be used to copibine the specialized ccmputer-information 
resources currently scattered throughout the country into a sinnle 
nativnvn'de pool of resources which can be accessed from any location* 
It should be noted t'lat the economic and socio-political feasibility of 
this is uncertain and requires an^^lysis. 

The educational telecommunications services envisioned within this 
segment of the market are perhaps among the more exotic and imaginative 
which educational technologists have envisioned. They art less familiar 
to potential users than television is, and thoy are highly interactive 
services. 

Although there are computer and library applications which are 
unrelated to one another, the line between computers and information 
processing technology has become increasingly blurred in recent years 
and will continue to do so. For this reason, these fields are treated 
here as a single market. 

Tiiere are three basic si/bm^-ketc \/: fv'n ihe computer/information 
services field: 

1. Interlibrary Cooperation and Distribution of Library Materials This 
submarket involves the interconnection of libraries to pool loan 
materials (i.e., interl ibrary loans) and to cooperate in processing 
bibliographic and cataloging information. The former i? cooperation 
in the area of consumer services, while the latter is cooperation in 
internal administration. Also included are such possibilities as dis- 
tribution of library materials to consumers via television^ computer 
terminal display or other electronic means. 

2. Information networks -- This submarket includes what might be termed 

O "electronic reference shelf" services. In general, it would be segmented 
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into specialized areas, examples would include bibliographic search 
services, such as the National Library of Medicine's MEDLINE: an electronic 
equivalent of the World Almanac; government "hotlines" providing informa- 
tion about government services and records held by public agencies, 
computer-stored statistical data, such as Census Bureau tapes, etc. To pro- 
tect privacy, freely accessible statistical data and other records would need 
to be confined to the aggregate level -- i.e., excluding data on individuals. 

3. Computer Services Services related to interlibrary cooperation and infor- 
mation networks will be "computer-controlled." The''computer services" 
submarket, however, concerns those services in which computer resources play 
a role that is more central than just serving as a control mechanism for 
distribution of library or information resources. Included are sharing of 
raw computing power, instructional applications (CAI and computer managed 
instruction, computer games); research applications (remote batch processing, 
interactive data processing, computer simulations); and administrative 
applications (remote batch processing and interactive data processing for 
records management and planning purposes). 

Scenarios for the development of these submarkets will now be described. 

2.9.1 Inter library Coo pe ration and Distribution of Loan Materials 

1. Nationwide access to Library of Congress Materials. The Library of 
Congress will be at the top of a hierarchical system, accessible 
only after lower-level centers have been searched. The Library of 
Congress will be augmented by 10 designated regional centers located 
at major academic libraries, which will serve as the next highest 
level in the hierarchy. Tne regional centers will be accessed 
only after state public library systems or regional interuniversity 
library networks have been searched. 
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De^erd'ng on urgency, requested materials will be distributed 
off-line, via teletype or facsimile. Interactive terminals would 
be required at 11 points (the Library of Congress and 10 
hypothetical regional centers). B^^cause of the heavy traffic 
load on these centers, alplianunieri c display CRT terminals will be 
utilized to facilitate speed in coninunications among the Library 
of Congress and the 10 centers. 

2. Each state will have a state library and a statewide public 
library systen. [lost states already have state libraries and 
many statewide systems. Because most materials can be distributed 
off-line in a r.?asonable amount of time, most traffic generated 

by trie state library systems will be teletype searches and 
requests. 

The estimated number of public libraries in this system 
is 12,000. However, due to the possibility of utilizing cable 
channels, the estimated need for interactive n>^ound terminals 
colocated with libraries is 2500. 

3. There will be at least 12 major regional intercollegiate library 
networks serving approximately 2500 universities, colleges 

and community colleges. This may be an underestimate,' in view 
of the r^l ready existing number of regional computing netv/orks [38] 
and * ter-library arrangements [41]. 

4. Perhc^ s six major research libraries, such as the University of 
C.hiCc'*3o's Center for Research Libraries, hoiising rarely used 
research niatorials, will service the 12 regional inttircollegiate 
net*.;o>'^ks . Cof^""*jP^''"'5^ior<; will be via tol^'^ype and ci rctjl^)tion 
wi 1 1 be off-1 ine. 
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A dozen majon.corporate libra^i^s will interconnect with their 
branch offices and among themr,fl ves. Communications will be 
via teletype, with circulation off-line, except for urgent, 
Glial 1 requests which can be di:>tributed via facsimile. Schools 
right be able to benefit from nc-ess to these special corporate 
cjllections. 

A^out fiva major networks will oxist for the purposes of 
cooperation in the production o^ catalog Information and 
cards. One major network providing such a service to a large 
nur^ber of subscribers throughout :he country is the Ohio 
College Library Center (OCLC), V7h,ch uses CRT terminals [39]. 
Subscribers will already have ground terminals for participation 
in other interlibrary networks. 

In addition to ground terminals and teletypes at libraries, 
non-library locations such as secondary schools and community 
learning centers will be equioped with teletypes of CRTs. Since 
they 171 11 iiave ground terminals for other educational 
telecommunication services, no additional terminals would be 
requi red. 

The sun requirements for ground terminals for the library 
segment of the computer information 'iiarket amount to roughly 
3000 with narrov/-band return capability. 

There is a little information -jpon which to base the 
channel requirements for the services outlined above. However 
almost all satellite communication anong libraries would be 
of the narrowband sort, primarily using teletype and, to a 
limited extent, facsimile, whicl^ consume relatively small amounts 
of channel space. Using 500 as the number of voice circuits on a 
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single satellite channel and 640 as tho nuinber of 
tGletype\/riters which can transriit on a voice circuit at 
one time, it can be estimated that 320,000 teletypes could 
transmit simultaneously on one satellite channel. In a 
four bean configuration 1.28 million teletypes could transmit 
simultaneo'jsly* Assuming that a peak load for teletype 
coirinunication in th2 computer/information services market 
v/ould be muco less, interlibrary coninunicalions \/ould make 
only a snail cent in tlie total informalion carrying capacity 
of a satellite channel . 

Although hich resolution (televisicn-qudl ity) video 
display of library materials will occur, this scenario 
anticipates tnat long distance transmission via satellite of 
such displays would be too costly and cannot realistically be 
forecast. More likely is facsimile transmission. 

2.9.2 Informat jon fietworks 

There are a large nunber of potential "reference shelf" type 
services. Only a few are itemized here. A revie^-/ of the services seems 
to indicate that most involve delivery points already having ground 
terminals because of participation in library services or otiier services 
provided to other major educational sectors. So the additional load 
imposed by these services ^uU'^d nost liiely be satellite traffic rather 
than d need for more terminals. Some exceptions will be noted. 

1. MEDLIflE - the ilational Library of Medicine's on-line bibl ioqraphic 
search system will be expanded to provide a capability for on-line 
retrieval r.edi.,ai fatf^ ^or re;>o ir^ her.> , practiMnq physici'iHS 
and peoolo in related fields. 

2. BRIEF - this will be a new on-line service attorneys, le^i^ 



-99- 



researchers, and law students. Sponsored by the Association 
of American Law Schools, this service will aid students and 
attorneys in. the preparation of case briefs and will assist 
legal researchers in searciiing archives of law documents. It* 
should be noted that BRIEF, like a number of other services 
discussed in this collection of scenarios, is not actually 
planned, to our knowledge, but does strike the authors as a 
realistic and useful possibility. Perhaps up to 250 law 
schools and bar association libraries would have ground terminals* 
National Agricultural Library - One of the currently existing 
national libraries, NAL could be expanded into an on-line 
bibliographic search and infomation retrieval service in fields 
related to the agricultural sciences. Delivery points could 
include universities as v'ell as state extension service offices. 
ERIC — An on-line version of the Educational Research Information 
Clearinghouse Netv/ork would be a logical extension of current 
servi ce. 

FEDBIB - An on-line system for sharing bibliographic information 
among government agencies and offices v/as in the planning/ 
experiment stage as of 1973 [40]. As an expansion of this, on-line 
public access to information available from federal agencies vvould 
be developed. Perhaps 50-100 interactive ground terminals located 
at government sites would be required. 

State equivalents of FEDBIB - some states already provide such 
services via telepnone. An additional 50 interactive ground 
terminals v/ould be needed. 

flew York Times Data Bank - Initially developed for use by New 
York Times staffers, this on-line information service is now 
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marketed as a commercial enterprise ['^1]. 

It is hard to estimate ho\/ much tr-^iffic would be generated 
by tlie above services. For purposes of this scenario, we 
assune tne sane number of terminals in use at a qiven time as 
uere estiriatod tor inter library services 15-20 thousand. 
Hov/ever, we ciso contemplate the use of mostlv CRT terminals 
rather than teletypes, as forecast for such library services as 
MEDLINE. CRTs involve a much higher data rate 1^2]. Assuming 
a voice circuit can handle 25 CRTs (alphanumonc di^/Olay) 
simultaneously, compared to 6^0 teletypes, it would be reasonable 
to estimate V\at "information Network" services would make 
full use of an entire srtellite channel. Approximately 400 
additional interact? v*=* ground terminals v/ould be required. 

2.9.3 Cop ^puter Service s 

In addition to the computer-controlled services discussed above, 
tiiis scenario anticipates computer utilization for research, administration 
and instruction to increase by many times by the year 1990. 

A network of national scooe, with access governed on a hierarchical 
basis, is expected. A major exception to this will be the Defense 
Department's Advanced Research Projects Agency (ARPA) Netv.'ork an 
i'^terconnected s/stem of 20 autonomous computer systems, which is a 
distributed resource configuration, since each mode in the system 
houses specialized facilities that add to the combined resourceb of the 
entire system. 

With few exceptions suc'i as ARPA, it is anti-.ipated that a computer 
need will be satisfied locally if possible, or at the lowest level in 
the hierarchy of local, district, state, regional an^i national systems 
where the need can be met. 

Er|c Mi 
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At this point In time, maiiy computer tine sharing systems involve 
Idrgs university owned computer systems with excess caoacity, A prime 
motivation in permitting non-university users to have access to the 
computer has been t!ie desire to nake profitable use of idle computer 
time [33] . It has been pointed out that this may not be the ideal 
arrangement in the lonq-run, for two reasons. First, as computer 
usage expands, universities mi^ not have c-nough time available to meet 
outside requirements. Second, non-university users have no v/ay of insuring 
that the system will be optimized to serve their special needs. 

Based on tliose considerations, tfiis scenario envisions a fading 
out of university-time sharing systems and a fading in of regional 
computer systems controlled by consortia of coequal users. There will 
also be an expansion of commercially and publicly owned computer utilities. 

It has been noted by Singh and Itorran [42] that forecasters' most 
optimistic estimates have not been able to keep pace with actual growth 
of computing in the United States. Although this scenario is "bullish" 
on large scale utilities, it is difficult to forecast to what extent the 
developnent of mini -computers will alter this picture. 

Because of continually dropping orices in computer hardware, 
it is expected that much of the growth in computer utilization will 
occur in the use of locally owned computer systems. The use of 
satellites in computer communications will be for long distance 
interconnection of district, regional and national computer facilities. 
These should have three ' sic applications: 

1. Delivery of computer resources to small, remote areas which cannot 
afford their ov/n facilities. Development here depends on the 
inroads made by minicomputers. 

Z. Computer projects that require the capabilities of "super-computers. 
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3* Con-puter projects requiring software that is so exoensive 
or rarely used, that only one or a few centers can store it. 

Figure 9 shows the large number of educationcM applications of 
computers that are likely to develop in different educational sectors* 
There is no firm basis upon which to translate tho-.e applications into 
satellite cnannel requirements. Perhaps a more reasonable way of 
looking at the situation v/ould be tc examine hew nuch traffic a 
satellite ciiannel can handle at any given time. 

The transmission ^^ate in computer communications will vary with 
the type of application being considered. Computer-to-con.puter 
appl ications 'invol ve a nuch higher rate than applications such as CAI, 
where speed is confined at one end by human limitations. If we assume 
a relatively high rate of 10 kilobits per second for an average, then 
a 64 kb/second voice channel could accommodate 6.4 simultanegus users. 
Assuming 500 voice circuits per satellite channel, a single satellite 
channel could accommodate 3200 users. If a single chanrel illuminates 
four separate beam areas, then one channel coula actually accommodate 
12,800 simultaneous users. 

Given that only a small fraction of members of the educational 
sector will jse computers in arjy particular moment and that only a 
small fraction of those using computers in a particular moment will be 
using long distance satellite circuits, a capacity of 12,800 sin.ul taneous 
users showed suffice. In some rural areas, and large isolated areas 
such as Alaska, dependence on distant computers and satellite channels 
per user may be greater; but the number of users will be smaller. 

We therefore "guesstimate" that no more than the capacity of two 
satellite channels in a swi tched-beam confinuration would be required to 
accofmodate computer services. 
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Alt^ou^h a fa-/ additional interactive ground terminals might be 
required to serve computer users, it is assumed that district and 
regional "super-computers" would be located at resource centers already 
accounted for in previous sectors and that computer users v/ould be 
located at points also accounted for in previous sconarios. 

2.9.4 Organizational Structure s, 

Previous scenarios dealt with individual educational sectors, and the 
institutional and organizational aspects of the respective delivery system 
were relatively uncomplicated when compared v/ith the situation for the 
computer and information services market, which cuts across the lines of 
several different educational sectors. What will be needed is a framework 
for bringing all the various services into a coordinated effort, so that 
one educational sector can share the computer and information resources 
of another sector. 

Of necessity, the organizational structure and physical configuration 
of computer/information networking will vary with the type of service 
being delivered and the educational sector being served. For example, 
most of the "information network" services alluded to involve centralized 
applications of telecommunications; i^e., information is stored and 
distributed to users from one point and, perhaps, from a few branch 
distribution points. Library services, on the other hand, involve both 
decentralized services with distributed resources (e.g., inter! ibrary 
loan) and centralized services (e.g., library-to-consumer distribution 
and catalog card production). 

There are a variety of instructional arrangements too, ranging from 
intercoUege cooperation to services which are sponsored by public library 




systems, oovernno'it agencies anJ conmiercial organizations. This scenario 
envisions 3 patter'^ of evolution of telecoinimini cations usage that is 
segmented and conf.^^.ued '/ithin, rather than aiTicng, t'^e various institutional 
groups. The snj^e-^jt ed evolution is "Pru^.e I" of ..onnuter/information 
network daveloorc^nt. "Phase 11" is envisionc-d as n coalescing of the 
va^^ious sennients. Iii other words, the members of vublic library networks 
will be Qolj to call uoon the resources of collegiate networks. Both 
will be able to call upon the specialized reference services, such as 
i'£DLIiNE. 

DevGlopment of cooperation in the computer area should be somewhat 
more orderly tnan in the libra^i area. Although computer centers and 
networks are also controlled by various types of insti ::utions and 
organizations, with both centralized and distributed resou^^ce configura- 
tions, one comnon to read is the basic commodity comouter power. -The 
situation in liorarv and information networking involves several very 
different conmodities, ranging from catalog card production to 
"reference shelf" services to interlibrary loans. 

Because of the factors outlined above, the type of organization and 
cooperation required to promote systematic development is not a "chain- 
of-coainand" type of framework. There will be a number of chains- 
of-coiTMiand. different for each segment of the markets. What is required, 
instead, is an organization that will provide a focal point for voluntary 
cooperation in five key areas. 

' 1. Standardization If the coalescing of segments forecast 
earlier is to teke place, systems that vish to be in on the 
act must agree to standards which will luring about compabi- 
bility a'Tvng components and systems. An examole of such 

114 
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coone^dtion has been development of standard software 
language, for the exchange of catalog card in format ion-, i.e., 
the Library of Congres<^. MARC (Machine Reada^^\: Cataloging) 
format [36], 

1, Uniforniity of Channels If all thr- various i^gnients of a 
comprehensive computer-infoiination sy*=^tem are going to be 
able to use satellites to communicate v/ith each other, they 
should all utilize the same channels. Since a large scale 
satellite service for ed'jcation may involve a large number of 
channels, one or a small portion of ti.ose chair-.els should be 
selected as the route for computer/information system traffic. 

3. Protocal To orovide for an orderly flow of cojmiuni cation 
traffic, participants in a comouter/infomiation systei, will 
need to agree on "rules of the game." Emery [37] h- suggested 
a hierarchical structure for computer networks. Local needs 
would search local resources before going to an intermediate 
level or beyond. This would seem to make sense for library 
and information networking too. 

The "hierarchy" would h:ve both a vertical and a horizontal 
dimension; that is, needs would be niet at the local level if 
possible. If not, an intermediate level wpuld be queried 
before going to the national level. By "horizontal" dimension, 
we mean that a public library network, for example, would search 
its own resources before moving over to a collegiate library 
network . 

4- Financial arrangements A schedule of prices will need to be 
devised to provide compensation to a segment which serves another 
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segment. Although actual transactions might be between the two 
segments rather than through the coordinating organization, a 
centra"" organization will need to compile and distribute price 
i n format! ?n. 

5, C'laiinnlinq "^^nds A coordinatinq body could be the conduit for 
federal funds which might he appropriated in the future. It is 
ds~"ned .hat the federal government will eventually provide funds 
to encourage cooperative efforts in providing computer/information 
services. The governinent haf. already U3ed National Science 
Foundation funds to support development of 25 regional computing 
net.o ks-from 1968-72. [38] AM968 amc^ndment to the Higher 
^^dusiation Act of 1955, "Networks for K*)Owledga," was designed 
to epcourcige cocperati e efforts a:ncna university libraries. 
:!owev9'^, funds ■ ere ne'er appropriated to implement "Networks 
for Knowledge." [36] 
The coordinating body, which could be an existing organization like 
EDUCOM or a new entity, which v/e will call t.he National Council for 
Infoniation Networking, \;ould be governed by reoresentati ves from the 
various educational sectors that would participate in a computer/information 
system of national scope. It is expected that the organizations repre- 
senting these scgnients v;ould be more highly str;^^tured than the national 
council, with more formal lines of aut'^onty. 

2.9.5 Total Cha nne 1 a'^d Ground "^^rminal noQin>":rrents 

In di3cus<;i g library services, •ofomaLion networks and computer 
services, the c bo ^e analysis arr ves -it a tObCl requirement of 3-4 
satellite channels (a fracJon o'' the capacity of a single channel for 
library services, 1 channel for infornatior net o^ks and 2 channels for 
gp^^" computer scrvijes.) f 
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Also, m adiition to shared oround teniiinals, 3400 interactive terminals 
would be required. 

2.10 SU^:^V\RY OF CHANVJEL AND GROLHO TERMINa'^L R::"QUrRE:r.NTS 

This section extracts satellite transponder* and ground terminal 
placement recuirements from the preceding scenarios. r> must again be 
emphasized that these "requirements" are, at besi:, educated guesses 
based on a great many assuirotioni about th3 f'iture of education and 
telecommunications. The channel and ground terminal recuirements 
estimates can be no better than :hose assuj'^^t" ^ns . 

2.10 J Publ ic Broadcastina 

— — — 

Channel Requireme.ns : In the short term, for conversion of existing 
services from terrestrial to satellite interconnection., the ^^ub'ic 
Broadcasting Service estimates a requiroinent for 2-4 full -time video 
channels (1 for each time zone or 1 for two zones) for delivery of 
the basic national orcqraixiing service, which includes extra channels 
for a West Coast time delay. 1 additional channel is required on a 
scheduled access basis 31-58 jhours/week for regional programming, 
special time delay and program ass'^ ibly. 1 more chan n el is requin i 
on an unoredictablG need basis 7 hours /week. 

Assuming a switched beam satellite system, the number of transpon ier 
hours required for regional programming could be reduced, since one 
transponder could be used in multiple regions. 

Ground Terminal R eq ui ren ents : Short-term ground teniiinal requirements 
are for 99 receive-only terminals located at PBS net'».'ork stations 



*The transponder referred to here is cc-r Me of haridling one video carrier 
or equivalent voice/daia lines. 
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and 2 8 re coiye/trans mit tenrii^ ^als located at stations designated 
PBS origination points. 

Channel Req ui reinen ts, long tem: In the long term, according to the 
scenario, :»ublic broadcasting will require an addition 4 full time 
channels (2 for 2nd channel via cable, 2 fo^ instructional and 
increased regional programming); 10 additional channel hours/week 
on a scheduled access basis for increased program assembly; and 
7 more channel hours per week on an unpredictable need basis. 

Adding on long term channel reauirem?nts brings the total to 
6-8 full-time channels ; 1-3 channels on a scheduled access basis 
41- 68 hours /'/? ek; an d 1 channel on an unpredictable need basis 
14 hours/wee' N . 

Grou nd Term in al Requir em ents, 1o.ic-term : No additional requirement. 

^ Trans.*^ onder R ent;' romont s 

^_ J f — 

l^ull-Tiir.^^^ Scheduled Access Unpredictable Need 

ishort term 2-4 1-3 (31-58 hrs/wk) 1 (7 hrs/week) 

t 

ILong ter.n 6-8 1-3 (41-68 hrs/v^^k) 1 (14 hrs/wk) 

i L 



G'- Qiind Teminal R o quirement s* 

^ecoive/Tran-nit Lt^!. ?.-ray Paceive/only 

28 0 39 



*Tliese requiVenients pre-date new PBS planning iriti -m' v.-^s for inter- 
comecoion of 150 puol ic broaocasting stations via satellite. 
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Early Childhood Education 
Channel Requirenie^^ts : Since Public Broadcasting in our scenario is 
to be the primary delivery vehicle for teleconmunications services 
for early childhood education, channel requirements other than those 
allocated pub'iu broadcast are minimal. However, some requirements 
for channel capacity v/ill be generated by services for early childhood 
education specialists, who will be served partly by a national early 
childhood education consortium and regional organizations not 
connected to public broadcasting. Some of the channel requirements 
generating services would be computer-based educational management, 
an on-line ERIC service, CAI for early childhood specialists etc. 
O ne sate llite chan nel on a scheduled access basis during weekdays , 
daytime Iiou^^s (3 a.m. - t o 5 p. t?.) would suffice. 
Ground Terninal Re qui y ^ement s : Pel i very points will be reached either 
by over-the-air television or via satellite ground terminals shared 
with other sectors, such as those located at cable headends or 
community centers. 1 receive/terminal is required for the early 
childhood education consortium resource center. 



Transponder Requirements 



Full - time 



Sche-^uled Access 



Unpredict"aBle Nee d 



0 



1 (45 hrs/wk) 



0 



Ground Terminal Requirements 



Recei ve/Tr.-.n<^i:ii t 



Lid. 2 -way 



Receive -Only 



0 



0 
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2.10.3 E lementary and Secondary Education 

Channel Requiren^ nts: According to the scenario, PBS will not be the 
primary delivery vehicle for services for elementary and secondary 
education. Tv/ o full-time transpondc^rs will be required mostly for 
school-oriented television distribution, and one additional full-time 
transponder will be required for comruter-based services. Three 
transponder s will be required on a scheduled access basis for 
nationally distributed "ooen education" 50 hrs/v"k 8-6 pm> Konday- 
Friday. 

G round Termira ls: 15 - to 20 thousand limited 2-vfay (community) 
Receivers or dedicated channels on shared terminals would be 
required in rural locations and a portion of urban areas not 
served by cable. There is a possibility that interactive terminals 
could be confined to only the 2500 most remote locations and receive 
only terminals located at the remaining 12,500-17,500 'locations. 
One recei v e/tr'^ nr^it terminal would be required for tha Agency 
for Instructional Television's elementary and seconda.y education 
center. 



Channel Reoui renents 



Full-time 


Scheduled Access 


Unpredictable Need 


3 


(50 hrs/wk each) 


0 




8-6 D.m. 





Ground Terminal Reoui rements 



1 
1 


Recei ve/Transmit 


Ltd. 2-wav 


Receive/Only 


|case 1 


1 


15,000-20,0^0 


0 


jCase 2 


1 


2,500 


12,500-17,500 
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2 • 1 0 . 4 C areer and Vocat ionaT_ Technical Education 

Except for some PBS programiMinq in the career education area, the role 
of satellite-delivered television v/ill be minimal. Satellite 
circuits will be used in connection with a on-line Department of Labor 
Job Bank system, :areGr cjuiriahce CAI packages and, occasionally, CAI 
in the vocational-technical education area. Traffic imposed by this 
sector is oxpected to be so thin compared \Mth other sectors 
that no_fu^j^tjrje ji^e^ dedicated ground 

ter minals will bo reouired. Regular but light use of satellite- 
capacity will be ni'ide on a schedjled access basis. 

2.10.5 Adult Educa tion 

; Ch annel Rc^quiraments : Adult education, and its subsectors - adult 
basic, continuing career education, continuing professional ^education, 
continuing inforral education, and continuing formal education - will 
be heavy users of large scale telecormnunications services. Hov/ever, 
most of these services will be delivered via satellite channels 
allocated to the public broadcasting and higher education sectors. 
Some independent use of satellite channels will be made in the areas 
of continuing career education and continuing education for professionals, 
but the channel requi .cements for these areas can be mt through 
occasional sch eduled us e of non- dedicated transpondet^s. 
Ground Te rminal Requir eme nts: One transmit/receive terminal will be 
required for a National Instructional Resource Center for Continuing 
Teacher Education. 15C United t wo-wa y terminals wi 1 1 be needed at 
corporate loca Jons ^or continuing career/professiona 1 education, and 
2 500 limit e d 2-way t erriinals will be needed at hospitals and medical 
centers who cannot ga^'n access to services through cable systems* 

ER?C 
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T ra«iSpo n der Requi re ments 



Scioduled ^^^ccoss j Unoredictablej 



"^^ccasioiiil 



0 



oro'ir.c Terminal e." trtrOM^nts 



L inr ted :f-;'dv 



2650 



I 




ERiC 



2.10.6 H ighv^r Lu ca tj pn 

Cha;i .el^Rcui t'omeNts : Tour full-t-'iT^c; tr-m^.-'^ndoi s or video circuits 
in'll be required for delivery of co"iou^-ori"ited service,, assuming 
a ntchec: bear« configuration th^t -/i'l 'n tf^v.'^ turn 4 channels 
into 16 on d lnie---v}>^ed basis, ^n additional ft'U -time c hannel 
i ill n.^ ui ' d fjr a '^ jalth science s oducat ion netv/o rk, and two 
chanjiei^s .:ill )e n*^aded ^ul 1 - time for exter'^al de<jree programs , 
again assum. na a s.^/Ttned bec*m sy**»tem. 

Ground Termrial ^. ,uiren!:nts- Ten recei vp/^ransmit terminals will be 
needed one for each ter external degree orif^ ination cen ters. 
One recei ve/tra'^smit ternina' vnll be required in each of seven 
Heilth Scien co<^ L duc ation origination centers , and one receive/ 
transmit terninal -.ill be needed for the A-r>tc y fo r Instr'i lional 
L^i.§.yj ^ ^".91! higher educ'^t'^on resource center. So a lota] V8 
receive tran smit terminals ••/''II be ren-'ired. 

Limited 2 -..a/ te rminals 'vi'. 1 be require*! at 15-20 thousand 
locations i.i rw^al areas a ^d urb">n areas without ca^le and a t 
-'^0:7W_canK usas w Uhout cabl e /^fprja total of 15, 5^)0-20, 750 . 
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yj^^o. AC .tvqui va lent Req ui rements 



1 — ■ ■ ■ 

Full -Time 1 Scheduled Access 
— i 


Unpredictable Need 


7 i 0 


0 



G round Termin al Requir errentF 



Recei ve^Trdnsnii t 


Limi ted 


2 -way 


Receive Only 


18 


15,500 - 


20,750 




0 



. 7 loecj^aT^Wuc^t^^ Mig rants, Hand^' capped , 

Correctional Institutions 

Channel Rccuireinen ts: One fuH-tifne satellite transponder will be 
required foj^e ach of the three subi narkets we have considered 
in the Special Educational Markets cateqory. 

G round Terminal R equir ements : 26 receive/transmit terminals will be 
needed, one at each of 3 regional origination centers for migrant 
education, 1 at a national migrant education center, and 22 at each 
of the media centers of t'l- instructional materials distribution 
network for the handicapped. 500 limitod 2-way terminals will 
be required for migrant education centr?rs, 76 for correctional 
institutions and 200 at as<:ociate centers in the network for 
the handicapped a total of 776 limited 2-way terminal s> 



Transpo nder Requirements 



Ful 1 -time 


! Scheduled Access 

1, - - ^ 


Unpredictable Need 


3 


f 
1 

0 

1 

-^J 




0 
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Grf'und Ternnnal Requirements 



Receive/Transmit 


Limited 2-wdy 


Receive -Only 


26 

1 


775 


0 



.10,8 Computer and Information Services 

Channel Requirements : No more than 3 or 4 transponders should be 
required in this sector, assuming a switched beam system. 1 
would be needed for information networks, 2 for computer services 
because of the higher transmission rate of the CRT terminals to 
be used, and a fraction of a full channel's capacity for library 
services (where lev/ speed teletypewriters will be the primary 
mode of communications.) 

G round Terminal Requirements : Although most terminals in this sector 
will be shared terminals, many utilizing cable, about 3400 
limited two-way terminals will be required at public libraries, 
government offices and campuses not hooked into shared terminals. 



Transponder Requirements 



Full -Time 


— — ■ . 

Scheduled Access 


Unpredictable Need 


3-4 


0 


0 



Ground Terminal Requirements 



Receive/Transmit 


Limited 2-way 


Receive-Only 


0 


3400 


0 
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Other Ground T erininal Regui renients : 15-20 thousand non-dedicated 
limited two v/ay teminal s \nll be needed at cable headends 
and coimunity learning centers. 10 r ec eive/transmit terminals 
\^^]^ be required for each Regional Educational Resource Center 
that will be serving all educational sectors. 

Table 5 and 6 summarize transponder and ground terminal requirpments 
for our hypothetical large-scale educational satellite system. It will 
be noted, perhaps with some surprise, that relatively few receive-only 
terminals are called for. This is because we have contemplated the most 
advanced requirements for the various educational sectors; and they happen 
to involve many interactive services for »"hich receive-only terminals 
would be of little use. If we contemplated an educational television 
system instead, more receive-only and fewer limited 2-way* terminals would 
be required.. 

When one considers the scenarios which have been set forth in the 
preceding pages, it becomes evident that it is possible to develop a 
plausible case for a hypothetical requirement for a rather large 
capacity and, we hasten to add, expensive, satellite system to serve 
education. Tables 5 and 6 summarizing transponder and ground terminal require- 
ments attest to that. This report does not attempt to "cost" such a system. 

2.11 SUMMARY (iF POSSIBLE ORGANIZATIONAL FRAf-EWORKS: 

THE EOUiATIC.TL SIBSECTORS; RELATION TO OVERALL SYSTEM 

In the preceding pages, each educational subsector was considered 

separately. Loi:cd Ciood! telecommunications organizational frameworks were 

*Earth ten.inals with wideband receive and narrowband voice/data transmit 
capabi i i ty. 

ERIC 1^5 
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SUf-rARY CF TRANSPONDER REQI!IR«:NENTS FOR A HYPOTHEriCAL 
LAR'^^-SCALE EDUCATIONAL 5;TF:1.LITE SYSTEM 



^uhlic Broiocas'-.inr 

r.arly Chi I'lnood 
^ducafciuM 



•:emer.tary inc 
Secondary 

Career ^Vocatit)nal 

Higher Edu^ ation 

Specia: Mar-'ets: 
"iqrarr , 
Pri sonr 
ilardic^opr,' 

CoTputer/I-for.i d'-ion 
Servir.es 

TOTAL 



r J n - " ^" me 

I 

; 6-8 

I 

j ') 

3 
0 



Scfic-diiif>(t Access 

1-3 
1 
3 

minimal 
ooc6S''0'!al 



Unpredictable Need 



0 
0 
0 
0 
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SUMMARY - GROUND TERMINAL REQUIREMENTS FOR A HYPOTHETICAL 
LARGE-SCALE EDUCATIONAL SATELLITE SYSTEM 





Recei ve/Transmit 


Limited 2-way** 


Receive-only 


Public Broadcasting 


28 


0 


99 


Early Childhood 
Education 


1 


0 


0 


Elementary and 
Secondary 


1 


*** 

15-20,000 


0 


Career/Vocational 


0 


0 


0 


Adult Education 


1 


2550 


0 


Higher Education 


18 


15,500-20;75O 


0 


Special Markets: 
Migrants 
Prisons 
Handicapped 


4 

0 

22 


500 
.76 

200 


0 
0 
0 


Compu ter / 1 n f 0 rma t i on 
Services 


0 


3400 


0 


Regional Resource 
Centers 


10 






Cable headends and 
Learning Centers 




15,000-20,000 




TOTAL 

1 


85 


52,300-67.600 
(rounded off) 


99 

i 



Table 6 



** 



includes 30 mobile terminals. 

Erirfh terminals with wideband receive and narrowband voice/data transmit 
capabi I i ty. 

If the requirement for limited 2-way terminals were confined to the 2500 
most rerrote locations, the total figure could be reduced by as much as 17, 500, 
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outlined for several of there subsectors. At the too of each organiza- 
tional chart was a "box" labeled "National Satellite and Educational 
Telecornunications Coordinatinq Entity." This national entity is a 
single superstructure commn to all the subsectors discussed in the 
previous d-^^-s. Tqij^- oossiblo ornaniz?,t^"onal frc'n?work alternatives for 
this superstructure j,r2 ".ns s i'-)jeci; of the follc-nng section. Basically, 
the superst-uccurc^ 's comprised of t'-:e satellite system and associated 
ground terrirlr.als , s:>v^ kind of i.iterfaco between usors and the satellite 
oper^nor to natch up satellite and cable channel requirements with 
channel avai labi 1 i t ;es (i.e., a chanr.el broker function), resource 
centers for storage of uiaterials to be distributed via satellite, and 
local user support activities (such as tutoring, certification, etc.) 
Figure 10 depicts the organizational superstructure with which each 
educational subsectcr must interface.; 

Every bit as imoortant as the organizational framework for control 

•> 

I! 

of the satellite coniponent of an educational teleconmunications system 
are the orgenizati-^nai and institutional arrangements within the educa- 
tional ccminunity icself which are needed tc exploit the satellite system. 
Figure 11 suniiiiairzes for various educational subsectors some possible 

organizational and service elements of each based on the previous 
scenarios . 
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Public Broadcasting 
CP8 



PBS'' 



In addition to its other 
functions,' pubhc brodrlcasting 
serves as the pn-iary organizing 
and distribution aaent ^or major 
shares of Early Childhood Education 
and Adult Basic and tepensatory 
Education. 



E arly Childhood Education 



National Consortium for 
Early Childhood Education 



Parents 



Children 



Public Broadcasting 



Teachers 



Elementary/Secondary Education 



Agency for Instructional 
Television 






Estate Educat 

I 


ion Agencies 



Career and Vocational -Technical Education 



PBS 



Oep't of Labor 



ITV 



Computerized Job 
Bdnk and Career 
orientation 



Local Agencies 



Traditional Classroom- 
Oriented Services 



\ 

Open Learning System 



Higher Education 



Adult Education 



EOUCOM-type 
consortiun 



Regional 
Consortia 



State Higher 
Educa tion 
Coordinating 
Agencies 



External Degree 
Programs 



PBS 
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3 >„ -UTERfiAT I VE AD M N I ST RAT I VE FRAMEWOR KS FOR 
OTi'iEliSH I P A^D OPE RAT m_Of^ TF' E 

Satellite ca'iPCfrE.NT 

3 J INTRODUCTIO^J 

This section de>cribes four differer^t liy^ot'ieticcil organizational 
arra^qemonts for aciministeri the satellite con^onent of a large scale 
educatio^ial teleroiiiunication^ s:'Stem, The svstems dsscrioed include 
a system controlUd by the Public Broadcasting Service (PBS), a system 
controlled by a non-profit consortium of user groups, a non-dedicated 
commercial system, and a oublicly owned system designed to encourage 
pilot programs and eventual private sector takeover of educational 
satellite services. Togeti^er, these four hypothetical systems are 
intended to rjoresent a spectrum of differing pMlosophies , strategies, 
and priorUies '/ith respect to educational telecommunications development. 

In addition to describing t>.e basic satellite crqanizations , this 
section jill also include some discussion of the ii^terface with users 
and terrestrial systems for redistribution of satellite signals. There 
will also be some consideration of the evolution of t!ie various sysipms; 
that is, the events .-/hich might lead to their implementation. 

Although the emohasis in this section is on administrative frame- 
works, the description of the satellite system controlled by the Public 
Broadcasting Service will include consideration of the channels and 
ground terminals that mig!>t be required to implement the basic concept 
represented by the system. The reason for includinq such requirements 
in the description of the oublic broadcastinn controlled system 
("Project Out-Reach") and not in the ether descriptions is that ''Project 
Out-Reach" is designed to implement a somev/hat narrow category of service 
(i.e., extension of -^ublic broadcasting coverage), while the other systems 
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are assumed to te for t'le purpose of implementing the broad spectrum of 
services for wni-^h channel and ground terminal requirements were 
described earlier in the market scenarios* 

3.2 PROJECT OuT-REACH 

As of ricvember K 1971, about 28.5 percent of U.S, citizens were 
outside the Grade "A" coverage contour areas of the nation* s 212 public 
televis'ion stations [9].* It has been estimated that extension of PBS 
coverage to include most of the people currently not served would 
require as ma^iy as 380 [?ub1ic broadcasting stations [9], or more than 100 more 
stations than are currently on the air. A report by the Carnegie Commission 
estimated this extension would require a capital outlay of $621 million; 
and a report by the Aspen Program on Communications and Society [9] 
estimates a requirement for $200 million in new annual funding for 
operation of new broadcast stations and repeaters. The estimates just 
mentioned are broadcast station-oriented and do not take into account 
the possible use of satellite to deliver public broadcast programming 
to unserved areas, which are mostly sparsely populated rural and remote 
areas in the Rocky Mountains, Plains states, Appalachian and Alaskan 
reoions. 

"Project Out-Recv:h" is a hypothetical program to deliver public 
broadcasting service to sparsely populated rural and romote areas. 
It is recommended as a first priority in the development of educational 
telecommunications service, partly because public broadcasting already 
has a software product to .^^liver and only lacks the communication 

*By early 1975, the number of public broadcasting stations had reached 
243. 
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channels through which to reach the unserved population. For many 
other educational sectors and services discussed previously, both 
software and distribution channels are lacking, as v<eT; as the organiza- 
tional framevjcrk to coordinate the use of large scale telecommunications 

Althounh the top priority of Out-Rsach is to extend service 
to rural areis, th^ proora.n has a second inajor priority; namely, aevelop 
ment of a second PBb '.'nannel for distribut^"on of more reoional programm- 
ing, for distribution of programs to vari'^us rsdi btribution/del ay 
centers, and for delivery of certp-'n mstructioial ■^^'ogrammi-iq. The 
first tv/o priorities are viewed as e olution?ry steps that would 
eventual^/ lead to a satellite system for serving the other major 
educational sectors discussed earlier. 

•"our key items 'leed to be discussed n'th regard to "Project 
Out-Reach": 

1. Wh-i i/iil ooeratG the satellite syslem? 

2. W.iat are th3 ciiannel and ground terminal v-equi rements? 

3. What are the reiui "ements fcr implementing the 2nd ;-riority, 
a 2nj public broadcasting channel? 

4. How would the tr-Tr'Sition f.-^^m a public broadcasting-oriented 
satellite system to a system servino multiple educational 
sector^ be trade? 

3 • 2 ., 1 Control of the S at ellite System 

It is envisionod that "Project Out-Reach'" would bo an effort 
coordinated bv the Public Broadcasting Service ana ^hat the satellite 
system would be owned and operated by PBS, whic* was established to 
operate an interconnsction system, i'^asmuch as r^-'B is forbidden bv 
statute from doin^! so. The funding for the satellite system would comb 
from Congressional arnropriations to the 'vOrporaticn for Public 
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BroadcastiiT], which will continue to finance interconnection activity by 
PBS and National Public Radio. 

Since the systen would initially be solely for delivery of PBS and 
regional public broadcast prograinming to rural areas, PBS is a logical 
candidate for control of the system. In addition to being served by the 
PBS national program service, each rural area will be able to receive the 
programs of regional and state oublic broadcasting networks in whose 
service areas they are located. Scheduling of channel time for use by 
state and regional public television networks will also be a PBS function.* 
Governance of PBS will Continue to bo structured as it is now, except 
that three representatives on the PBS board will be selected from among 
areas served by direct satell i te-to-ground terminal service rather than 
station coverage. 

3.2.2 Channel and Ground Tetiiiin al Requirements 

The channel requirements for implementing "Project Out-Reach" would 
be based on the sane distribution plans as discussed for public broad- 
casting in Sectiorr 2.2. Conceivably a satellite systeni for "Project 
Out-Reach" could fly within three years; so that channel requirements 
would be similar to those identified as near-term requirements. Those 
requirement . which assun^d national, rather than multiple regional 
beams, include: 

1. 2-4 full-tine channels, which would accommodate the 
r.eed for a tnree-hour West Coast time delay. 

2. 53 channel hours/week available on a scheduled access 
basis. 

3. 7 channel hour-^./wcek on an unpredictable need br*^ - . 



*The impact of the new CPB-PBS Station Program Cooperati^^^ on this 
arrangement has not been fully considered. 
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Since the 'Project Out-Rsach'* satellite system might be the only 
satellite service available to public broadcasting,* the "scheduled 
access" and "'jn-preditLa^^e nsed" channel time would have to be 
accomniodated vn'thin the channel capacity of the system. Therefore, wc 
assume the requirement for channel capacity to be at the upper end of 
the 2-4 channel requirement estimated. 

The second stage of development in "Project Out-Reach/' involving a 
2nd PBS channel, is assumed to reauire channel capacity equal to the 
long term requirements stated for public broadcasting in Section 2.2.2., 
There, an additional four full-time channels were estimated as the 
requirenent. Therefore, by the time public broadcasting evolves into 
a 2-channel service, approximately 8 channels will be required. If it 
is assumed that 1/2 of that channel requirement is for national service, 
while 1/2 is for sub-.iati onal service, the requirement for 4 channels 
for regional service could be reduced to per'iaps only one channel in a 
swi tched-oeam configuration, since each channel could he used simul- 
taneously ^or different progran^ in each beam area. 

The requirement for ground terminals would depend on whether the 
satellite was to be used only for distribution to rural areas without 
public broadcast service or for the entire PBS interconnection system. 
Since it would seem wasteful to maintain both terrestrial and satellite 
interconnection systems, it is assumed here that the satellite system 
would serve both PBS station affiliates and ground terminals in a>-eas 
withojt station service. Thus, the terrestrial distribution system 



*That is, it would not only extend service to rural areas but also 
substitute for the current terrestrial interconnection. 
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currently used by P:\% wojM no lon.ier be utilizod. Since r'BS does not 
own these terrestrial i j^Mitie^, there vould be no probleus concerning 
what to do with the old system.* 

In addition to the 03 receive-only terminals and 28 receive- 
transniit ten^inals needed to serve PBS stations, there would be a 
require-ient for apprcxi;nately 12-15 thousand receive terminals located 
at viewing centers or coiimiunity antenna (.eadends in rural areas. Ter- 
minals would be leased or purchased from PBS by community television 
{cable-TV} oroanizatio^s. Tfie estimate of 12-15 thousand is based on 
U.S. Census Bureau ficjuros indicatiri'7 13,706 places classified a s r u r a 1 
in the U.S. It sliould he noted that sc.ne of those places probably do 
fall within the coverage areas of puolic television stations. At the 
same tirre, there are probably quite a number of places classified as 
urban (ir.ore than 2,500 residents' that do not rociMvf^ public television 
service. 

3.2.3 2nd ':h ^inel _p£b Ij c^ Broadcas t i nq Ser e 

Imp](""e'^tation of a 2nd ctiannel would have to rely on cable tele- 
vision systerMS, sirice v*jry ffv; coimiunities have mor^e than one no^- 
co.TTOrci cil teU'visJO'i stcjUoii. for rural areds wi^huiit cable service, 
ground terninals could be located M special community cenr.ero. The 
number of additioricjl chann'^h required ^»as olrr-.idv r,* , ,,.tc ' ^ 
as being included in the "l^'n^j-terM " PBS reoui remenis . 

Sif^ce 'jr^'Und ter-i.nils wojid alrecdy be in place i'(r :^ - M-.iqe 
extension of PCS ^e^vice to rural r.reas, the r-nly rJdilu^ni' ^-^ni v eMJ£J^t 
would be for ter'indls f J^e-ilcnd- . *''^t>^*"M " 'h/ 



*PBS is currer^tly cons i j.- r m,.; surMiUtirq o ^^iLollit^ i; 
for its terre^trid' r-, -ronnection. 
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with cable service, the same nuj^^ber of receive-only ground terminals is 
required. This number u different than the cable headend requirements 
discussed in conjunction with the scenarios in Section 2.2. There, the 
requireir.ent was for interactive terriinals. 

Cdble headend i.^terjo.inection by satellite had been planned 
previously by the Huoies doir.^-btic satellite entity {;;ational Satellite 
Service, [nc) [52] . ;d is be ng explored by a consortia of cable system 
operators.* PB" m'g^.t eithe^ develop their ov/n satellite system which 
intercu.-^rect^ Lai;le systems or mig'it lease channels from a commercial 
satel 1 i te-cat)le inte^xo'-nection , snould one come into being. In 
either case, one thin^ that could be required in the ornanizational 
franework of the ^rnd stage "Project Gut-Reach"' would be an agent for 
procurenpnt Df cable t-e^evision channels. It is anticipated here that 
this agent, a part o^ the PBS organization, "O'jld serve a function 
sonewhat analogous .j the advertising agenc^' ti-ne-^uyer, who selects * 
television chan.ielb t:^ro»iqnout the countrv for distribution of commercial 
nessage^ to a orese c.'.ted audience. It is also anticipated that the 
cable industry w^'ll Jevelo'- a category of specialist whose job it will 
be to fifd "bu^'er^" for leased acco^s chan^^els. Such specialists might 
represent a Urge luinber of indeoendent cah'e systems, \vhile multiple 
system ope'^ators (.■■^0^) wo^'ld have time brokers on their own staffs. 
Figure 12 sho'.'S thes^ different linkages for the -^rinary "Project 
3ut"Reach ' service ^nd the Zn ' charnel service. 

*A cable-sote1lit^. ^ udy has be-en performed Booz-/^llci Ham;lton 
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DISTRIBUTION OF PBS 1st AND 2nd CHANNEL SERVICES 



PBS 
1st channel 



PBS 
2nd Channel 



CATV CHANNEL 
Procurement Agent 



Independent 
CATV 
Channel 
Brokers 



PBS Station Affiliates 



Users 



nSO Cable 
System 
Scheduling Departments 



CATV 
Systems 




Figure 12 



ERIC 



130 



-131- 

3.2,4 T ransition to A PBS-Qwned Satellite System 
Serving flultiple Educational Sectors 

PBS leading the way with "Project Reach" may stimulate enough 
interest in educational applications of Sdteliite tec!inology that by 
about i93C. education mav oa ready for the I'road soectrum of services 
envisio.iej in the scenarios considered in Section 3.2. If it becomes 
public policy to have PBS continue to operate the satellite system that 
will deliver educational services, then there should oe some mechanism 
to insure that the needs and interests of educational sectors other than 
public broadcasting are adeouately represented in governance of the 
satellite svstem. 

To provide such a mechanism, legislation authorizing CPB to fund 
a P3S satellite service could provide that PBS should organize a panel of 
advisers representino various potential no.i-PBS users, i.e., the various 
educational sectors considered earlier. The legislation could further 
provide tnat, at such time as non-PPS users of the satellite system 
account for more than 20 : of total hours of satellite channel usage, 
a separate board within PBS should be set up to qovern the satellite 
system. Non-PBS sectors uou^d be represented in approximate proportion 
to their usage of the satellite system. This way, as PBS benins to accoun 
proportionally for Ipss and let>s satellite usage, the organization would 
gradually decrease its influence, in governance of the system. Figure 13 
illustrdtes the procedure. This transitional arrangeivient need not 
compromise PBS's control of its own system, since the adjustable 
niembersnip representa tion only would aoply to the satallite board: and 
^S would still h'ive access to the channels it renuire*. 



-132- 



EVOLUTION OF PROJECT "OUT-RCACH" 
SATELLITE SYSTEM FROM PBS 
TO NOM-PBS CONTROL 
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3,3 EDSAC 

"EDSAC" stands for "Educational Satellite Consortium." Unlike 
''Project Out-Reach," which would be designed primarily to serve one 
segment of the potential educational telecommunications market and to 
meet one or tv;o key objectives (extension of PBS coverage and 
expansion of PBS service), "EDSAC" is designed to serve the entire 
spectrum of potential educational telecommunications users. 

The basic idea of "EDSAC" is a satellite system developed, owned 
and operated by a consortium of organizations representing major educa- 
tional sectors in the telecoin^unications market. This user cooperative 
approach represents both a strategy for promoting effective delivery 
and utilization of educational satellite services and a philosophy 
concerning who should control a large service-producing organization, 
especially one which specializes in the processing of information and 
ideas. Further description of the administrative structure of EDSAC ^ 
will help to define that strategy and basic philosophy. Briefly, 
EDSAC is based on the notion that a satellite system geared to the 
special needs of education can be most easily achieved by an organization 
whose reason for being is service rather than profit, that government 
influence over policies should be minimized and any possibility of the 
system being misused as a propaganda machine avoided, and that utiliza- 
tion of a service is most likely to come about if intended users have 
control of the system. 

Figure 14 illustrates the portion of the EDSAC system which is 
entirely within the control of, rather than merely linked to the EDSAC 
organization. FOSAC is a non-profit corporation, entirely independent of 
supervision by any branch or agency of the government, except for 
regulatory matters affecting any telecommunications organization. 
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CRG/ANIZATiON STRUCTURE OF EDSAC 
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At the top of the structure the Coordinating Council, which is 
a policy making body. The council's 15 members represent different 
categories of educational telecommunications users designated in the 
EDSAC charter. Each organization designated in the by-laws as an 
authorized representative of an educational sector is entitled to select 
a council member. To provide each educational sector with maximum 
flexibility, the by-laws specify that each major sector, represented by 
an authorized organization, is entitled to select its council member by 
whatever manner it \/ishes and for whatever length of term it wishes. 
This procedure differs sharply with the procedure in a typical quasi- 
government organization such as CPB, where the board of directors is 
appointed by the President of the United States. Of course, the proce- 
dure also assumes various sectors to have organized themselves for the 
purpose of utilizing telecommunications. Whether that degree of organi- 
zation can be achieved is debatable. However, if it cannot be achieved, 
there is some question as to the usefulness of an educational satellite 
system. The EDSAC procedure is designed intentionally to insulate the 
organization from any degree of government control. The Coordinating 
Council has a chairman, elected by the members. 

The chief operating officer of EOSAC is the organization's President. 
One of the key management officials reoorting to the President is a 
"Coordinator of User Services." Among the many functions performed by 
the coordinator's office is a traffic management (i.e., scheduling access 
to satellite channels). In ..onnection with this function, the coor- 
dinator's office will have the ability to perform as an agent for pro- 
curement of non-satellite distribution channels, so that a user can 
arrange for end-to-end distribution by going through one office. 
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The coordi'nt )r's ofiice is subdivided into several different 
divisions, each representing a major euucational sector. A user from 
the hiqher education sector, for example, would channel requests for 
EDSAC service through the office designated to serve that sector. 

A major responsibility of the Coordinator of User Services is 
operation of ten Regional Resource Centers located at points throughout 
the country. The EDSAC owned resource centers will be equipped with 
large computer facilities, television equipment and other hardware. 
They will <;erve as regional, general purpose centers, serving all 
educational subsectors for their assignee! regions. They will function 
as the major software storage and satellite system entry points. A 
fundamental aspect of these centers is that they will be, according to 
the EDSAC charter, operated on a "contmon carrier" basis; i.e., any 
software supplier, public or private, will have access to the storage 
centers, which is t^^ntaniount to access to the satellite distribution 
system. The centers will be open to suppliers on a cost basis, so that 
the only criterion for acceptance or non-acceptance of softwar vill be 
the supplier's ability and willingness to pay the cost of using the 
facilities. The drawbacks to nvaking suppliers pay the cost of accommo- 
dating their materials have been discussed elsewhere [45]. There is a 
possibility of built-in discrimination against potentially beneficial 
software produced by suppliers \/ho cannot afford to pay cost, neverthe- 
less, Sijcfi an arran-^ement represents an alternative to determining ^ircess 
by fiat. The centers should be designed with large enough capacity to 
minimize the access problem. Of course, the criterion for whether or 
not the soft.vare actu^illy g-ts distributed via satellitf^ \^ vvhei 
not there are buyers. Users, such a state-wide elementary school 
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teleccmmun1cdt1ons network, would simply submit a request for materials 
through the office of the Coordinator of User Services, who would see 
to it that the software was retrieved from storape and that satellite 
channel time was r^aserved for distribution of the requested material. 

The "conTCn carrier" concept discussed here is very similar to that 
suggested by Dumolin and "organ [14]. The rational behind the Du^^lolin- 
Morgan AVSIN plan v/as that a common carrier system would provide a 
competitive iiarket place in the educational telecommunications software 
field (ind> thereby insulr-:te tie software side of the system from undue 
govern. lent influence. The AVSIN system, like EDSAC, had two independent 
sphere^ of r:ictivitv: (1) the administrative/hardware side and (2) the 
softv/are production side. The administrati ve/hardv;are side is to be 
controlled by EDSAC, while the software production side is controlled 
in the open market. EDSAC differs organizationally from AVSIN in that 
the EDSAT organization itself is a user controlled and financed system, 
thereby providing further insulation from government control. AVSIN 
calls for a ouasi-governmental satellite system financed directly by 
the government and governed by a presidentially-appointed board of 
directors. AVSIN relies primarily on the common-carrier aspect to 
prevent government influence. Although the extra protection afforded 
by the user-control aspect of EDSAC may be ideal » AVSIN may be a more 
realistic plan from the standpoint of oroanizational workability. 

Another administrative function of the User Service Coordinator's 
office will be to maintain an on-line computerized catalog of all the 
materials and services available in the entire educational telecommunica- 
tions system. 

As noted oreviously, each major educational sector will be repre- 
sented by a division within the User Services Coordinator's office. 

ER|C ^^^^ 
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These educational sector divisions will be staffed by full-time, paid 
employees of the EDSAC organization. The divisions will work with non- 
EDSAC telecommunications coordinators representing each educational 
sector. For example, a national early childhood education consortium 
might coordinate for that sector. The important thing is that each 
educational sector will have responsibility for organizing itself for 
teleconiTiunications utilization in a manner which is most appropriate 
for that particular sector. The structure of this coordination effort 
miglit be quite different for a sector like elementary and secondary 
education than for higher education. An effort was made in Section 2 to 
speculate about what t)e utilization simport structure might look like 
for the venous educational sectors. 

3.3.1 Funding f or EDSAC 

The physical plant for the EDSAC system will be substantial including 
not only satellites but aUo ten major regional Resource Centers. In 
addition, the ooerating costc would require heavy funding. 

Tv/o of the objectives of the EDSAC organizational structure are to 
minimise government influence over policy and to give users maximtm 
participation in decision making. These objectives will be met partly 
by the fact that EDSAC is a private organization, without the quasi- 
governmental status that the Corporation for Public Broadcasting has. 
The grass roots selection of members for the EDSAC coordinating council 
will also contribute. Hovever, the management structure is hot the unl,, 
factor in achieving the objectives. 

Whoever controls the ^>ystem's financial lifeline is bound to 
influence oolicv, ei'.hiT directly or indirectly. A large degree o» 

o 

ERIC 

hfiiinniiinrfTiaaiia 



-139- 



federal funding will be necessary to seed development of EDSAC and to 
finance year-to-year operations. However, the mechanism for distributing 
federal money will be a crucial factor affecting the government's 
influence over the system. If federal money is given directly to EDSAC, 
the potential for government influence is substantial. Therefore, the 
EDSAC system should be funded orimarily by jser groups. Federal funds for 
Darticipation m educational satellite and ce lecommiini cations activity 
would be distributed directlv to user groups, who v/ould determine how to 
allocate the funded among satellite and smaller -scale telecommunications 
activity. To maintain a solid revenue base, EDSAC will have to satisfy 
users, rather than the government. Users will allocate a portion of 
their governmei^t financial assistance to the purchase of ground terminals, 
since the plans call for users rather tfian the EDSAC organization to own 
the terminals. Sonie educational sectors may structure t'leir utilization 
support programs so that terminals will be pjrchased in mass quantity by 
cooperatives in order to <2et a lov/er per unit price 

The grass roots financing structure just outlined is similar in 
concept to the station program cooperative now in effect for public 
television, under which federal funds are allocated direcfy to public 
broadcasting stations, who will cnannel rrioney up'varri to support PBS, 
tnereby ca.^'ing monetary votes to decide "nat programs will He included in 
the f'BS schedule. [46]* 

3.3.2 Th e Pro blem of Petting Stav^ted 

Th3 coolerr.t^y^ (or consortium) acoroach to funding, management and 
operation of a satellite svstem sound?, cood in princ'plo but is easier 
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said than done. Once an organization is off the ground, it stands 
a better chance of survival if there is grass roots participation in 
management. But assembling unrelated segments of the educational market 
for the purpose of making the initial thrust that is necessary is a 
formidable task. 

To an extent, the availability of federal funds for a specific 
purpose (such as an educational satellite system) can be a powerful 
force, driving previously unrelated elements together into a common 
effort. The ability of federal funds to serve that purpose is evidenced 
by the numerous computer and inte.^library networks that have been started 
with federal seed money, [35, 38] 

Another possibility is that EDSAC will not start from scratch but 
will instead, evolve from the latter stages of "Project Out-Reach." 
"Project Out-Reach," as outlined earlier, calls for a mechanism by which 
an autonomous board within the PBS structure would be established for 
governing the satellite system whenever non-PBS users account for more 
than 20-; of satellite usage, EDSAC would go just one step further by 
having the governing organization for the satellite system separate 
completely from the PBS ornanization. When the separation occurred, 
PBS v/ould become just anoti t user, albeit, an important one. 

The strategy of gradual evolution of EDSAC from a PBS satellite system 
seems a more realistic possibility than any other strategy, since it does 
not require all educational sectors to be ready to begin utilizing satel- 
lites before a PBS system can get off the drawing boards, 

3,3,3 S tanda rdize! tign 

It is important that a comprehensive educational telecon^municat 'on^ 
system have some lecianism for prowting technical stan-Jaruizot lor for 
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both hdrd\;are and software. It wou'd be inconsistent v/ith the "democratic" 
aporoach *:o i^iananenent of I^OSAC to loaislate such standardization. Instead, 
users and producers of software and !iardv/are must voluntarily come to the 
realization that, in the lono run, it is "^n everyho'iv interest to arrive 
at sc:ne coi natibil it ' nono svster^'s. Currently, the 'Educational Products 
Information Exch'^ice I,ist:itute cxi.^tb to facilitate co'^.iuni cations between 
user and producer re^ardino standards . ['17] EDSAC should maintain close 
liaison wit'i )raani .^ations such as EPIE and should seek to use its 
visibility ctnri its st\tus as a reoresentati ve of a laroe segment of 
custoners for educational teleconmunications enuinment as leverage for 
convincino nroducsrs to cot tonether on standards. 
3.4 SKYIET 

SKYJLT is ^ coniercially owned and onerated satellite system serving 
a large nurber of ^if^^rer^t users, of v/hich the educational community 
v/ould onh' bo one, oK^'.'.^T differs fror the donestic conmercial satellite 
systems recontly a:^'''rcved bv the Federal CoiTiunications Commission, in 
that it is a high nower satellite syste^i capable of serving small, 
low- cost ^ round tenn'»ials. 

The SKY.iET concept is included hero as one alternative for educational 
satellite services. Its two standout characteristics, commercial ownership 
and non-dedicated status, are worth considerino for some very good reasons. 
First, the Anerican sconoric system's bias toward leaving thi^^gs to the 
private sector has been incorpo^^ated into dorostic communications satellite 
DOlicy, as re-^lect^J in .iAS.^'s decision to phase out its communication 
satellite R and 0 '^rocran. Second, in the abs'^nce of major federal govern- 
ment initijtWes, a cooperative venture such as that envisioned for EDSAC 
seens highly unlikelv. Third, potential and actual educational markets 
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for satellite ccnrumcations service are two different things; and the 
actual educational markets my not be sizeable enouoh to justify a 
dedicated satellite system of even nininiuni efficient size. However, 
combined comr.ercial, educational and governmental traffic might potentially 
be dense enough to support a high-power satellite svsteni. 

There has been a good deal of discussion about potential educational 
applications of high -ov;er satellite technology, but education is not 
unique in its potential for cashing in on the benefits of a satellite 
systen that can serve large nuK.bers of low cost tenninals. This capa- 
bility could also <^er;e law onforcerent agencies, federal ^igencies and 
their branch offices around the country, stock brokerage firms and their 
branches, conmercial comuter time-sharing organizations, the banking 
industry, etc. One businessman is reportedly planninn to construct 
Multipoint Distribution Service (MDS) systems in several major U.S. 
cities and to interconnect them via satellite. [48]. 

Mo high no'wer satellite/small earth terminal configurations are 
<:cheduled for 1 lunch with the first generation of domestic commercial 
satellites scheduled for deployment during t'>e early and mid-1970*s. 
The question that arises with resnect to the commercial satellite 
operators is, *'Will they ever deploy high-power satellites?" Assuming 
the market for broadcast satellite service becomes more certain than it 
is now, tr) -ir answer may verv well be. Yes. . .eventual lyT' There are a 
couple of likely developments on the horizon win'ch rn'qht gradually lead 
to deploymmL of a high-nower system when the second generation of 
domestic cfmnercial satellites no up between 19C0-1985. 

First the cabio to^ev^sion industry see» s to t)e cxtreix»y ir-iere tu 
in the use of s-Uellitrs to interconnect cable headends . [44 j If they 
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decide to go ahead with a cable-satellite system, they could demonstrate 
in a dramatic way that there are markets which involve enough aggregated 
customers to justify the use of high power satellites. As cable operators 
move into interactive services, the demonstration could become even more 
dramatic. 

Given a conii'ierc io lly owned and operated system such as SKYNET, an 
organizational effort would be required before the educational sector 
would be ready to utilize the system. A conso^^tiuin o!" educational users 
would be established to assist in arranging for the procurement of time 
on satellite channels, to ooerate a network of Resource Cencers and to 
maintain a catalog of soft^vare and services available to educational 
telecomnunications users. 

Like EDSAC, the Consortium in t:ie S.<YNET system will be governed by 
a council of members selected by authorized representatives of the various 
educational sectors. One departure from the EDSAC system, however-, is 
that Resource Cer^te^s. rather than being organized along regional lines, 
will be oraaniz.-:d along lines of common eaucationel interests. In effect, 
this '.^ould be a national distributed network of Resource Centers. The 
merits of this concept have been discussed elsev/here [45]. Essentially, 
this takes advantaqa of the fact that the cost o"" satellite communication 
is independent of distance and eliminates the necessity of storing every 
item m the national inventory at every cente»^. 

Another departure f^^om the f'OSAC systen is that a more or less 
uniforn hierarchy i? dssui.ied ^or -utilization su'^oort. That is to say, 
instead of every ec'i'cntioodl sector having a different utilization support 
structure, all sectors ';ould be served by a i.ierarchiral system headed 
up by state educational telecommunications coordinators and filtering 

ERiC *See M-gure 15. ^'^''^ 
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down to intermedin? district and local coordinators. Each sector would 
supple-nent tms skt-letal framework, as necessary, with supports of its 
own. Fu'^ example, trie higher education sector might have a netwoi k of 
regional cooperative learning-techriology centers, such as suggested by 
the Carnegie f:omri.]:r> si on on Higher Education-, and the Elementary and 
Secondary CducatTon sector might have an Agency for Instructional 
Television to facilitate cooperative ITV production, although actual 
ITV materials produced would probably be stored at the National Resource 
Center for elementary and secondary education. Also, each sector would 
have to aidintain its own system for handling the accreditation of 
services and certification of students, because the problems and 
reauirerents in ihis area are uifferent for each sector. 

3.4.1 Ov/ne rs h i p of Terminals 

In the tOSAC system, ground terminals other than the two-way 
uolinks at major resource centers are to be owned by users or cooj.»erati ves 
of users, T'ie situation /n'll bu slightly diff^rer)t in the case of the 
conix^rcial SKYNET organizacion. SKYNET will itself own and maintain a 
lar'ge nunbcr o^ interactive ground terniiiidls for iieavy users of SKYNET 
se^vi'...^':. l.ow-cost r^^cei ve-only terminals will be available for buy or 
l.-dbe fror. SKv^F^r. feeing a for-profit organization, SKYNET will not 
vol 'j'^'tari i V place MOre expensive interactive terminals at locations 
.tMr/re traffic t')o thin to cover tiie cost of the terminals. Users 
in these areas will be able ::o obtain interactive terminals from SKYNET 
or a competing supplier, but they will have to lease them and pay for a 
rr.aintenanc.e contr^:t Tlie alternative is to enact legislation requifing 
SKYNET to provide "thin" users with the same ground terminal service as 
heavy users. However » the orivate sector is not likely to serve education 
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at all unless there is a profit to be made. Any legislatively imposed 
service requirements are likely to lessen the probability of such service 
being provided unless they are subsidized or don't take away from the 
profitability of the rest of the system. 

3.4.2 Role of Govet^n ment 

Since the satellite system itself is privately owned in the SKYNET 
system, the danger of government influence is somewhat reduced. However, 
the Federal government (HEW/NIE/OE) or, if the trend toward disbursing 
funds through revenue sharing continues, the state government will still 
need to play a large role in financing the development and operation of 
educational telecommunications services. It is recommended that govern- 
mental financial assistance be distributed in the same way as was 
reconmended for EDSAC. Money would be distributed directly to users to 
channel back up to the national consortium or retained for use in local 
telecommunications services. The detennination concerning what proportion 
should be distributed upward would be made partly on the basis of how 
responsive the national consortium is to the needs of the users. 

3.5 PILOT 

The or^gani Zdtional framework describ^'^d here, PILOT*, represents an 
attempt to overcone the chicken-6nd-egg problem in development of 
educational satellite service. In a sense, it is a compromise between 
the LDSAC and SKYNLT concepts. 

EDSAC, a cooperative venture initiated by potential users, faces 
the difficulty of getting the educational con^iiunity to organize itscK 
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for utilization of an unseen product. Education's track record in preparing 
itself for such innovations is not very encouraging. [13] On the other 
hand, it may not be very realistic to expect that the private sector will 
come through with a system like SKYNET, unless there is a fairly well- 
organized market waiting for such a system. This problem will be even 
more critical if the commercial and other non-educati }nal markets for 
high power satellite service provvi less promising than was assumed in 
describing the SKYNET concept. 

The basic purpose of PILOT is to break through this impasse with 
bold public intervention. Under the PILOT program, the government would 
seek to encourage private enterprise development of educational satellite 
services by providing a mechanism through which the private sector could 
seek out and test educational markets for satellite service without having 
to assume the major financial risk involved with deploying a satellite 
system. 

PILOT would be a satellite system owned by a government corporation 
similar to the Tennessee Valley Authority. Another comparison that can 
be made between TVA and PILOT, besides public ownership, is that PILOT 
would not retail satellite services directly to educational telecommuni- 
cations users but would wholesale channels or blocks of channel time to 
private sector telecon^nunications companies who might be likely candidates 
for eventual ownership and operation of high power satellite systems. 
TVA also wholesales rather than retails electric power. 

A contrast with TVA is that the PILOT system would be established 
for a limited lifetime of 5-7 years, at the end of which private enter- 
prise will be prepared to assume responsibility for providing high power 
satellite service to education. A number of examples of the U.S. 

erJc 
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government dev^^l oping new services and then turning them over to private 
enterprise can be cil^-d in the fields of transportation and communications. 
Among them at-e the telegraph, air mail, and inland waterways shipping on 
the Mississippi River. [45] 

The rationale behind such a strategy is that most economic activity 
should be handled by the private sector but that the public sector needs 
to get things off the grounJ far er-ough so that economic viability can be 
demonstrated to cautious private sector investors. However, PILOT is 
somewhat different, in that it relies on the private sector to develop 
and market satellite s-rvico5 for education. By providing satellite 
channels to the private sector at ^:ero or small cost, PILOT provides an 
incentive for private telccofmunications organizations to enter the field. 

Although the private operators would be receiving an enormous public 
subsidy, they would be chargir.q educational users for satellite service. 
In fact, a major element in the PILOT concept is for the private sector 
to deliver services in an environment approaching realistic market condi- 
tions. This is not only to demonstrate to the private sector that the 
educational coinnunity might be willing to pay for satellite service. 
It is also intended to serve as a mechanism for separating out worthwhile 
from marginally useful services, as determined by the marketplace. 
Demonstrations such as ATS-6 and CTS should be very useful. However, 
one thing the demonstrations wiM not accomplish is testing of ^c.v:ce3 
under the r>H ^et conditions they must ultimately face. 

Figure 16 shows the basic structure ^'or the PILOT program. As with 
most governfiiC'it corporations, "-/le governing ^oard is apDointed by tlie 
Pv-esident of tn'^ I'nited States. The chief operating officer, the 
president. Is ns^.crsible for ca* ry].ng out DOlicies set by law and by 
the Board of Directors. 
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One division within the organization is the Office of Proposal 
Evaluation. This division will insure that the uses to which private 
telecommunications companies put PILOT channels will be consistent with 
the objective of developing innovative educational applications of 
satellite technolony. In evaluating proposals put forth by the tele- 
coRiDuni cations companies, the office of evaulation will want to apply 
a number of crit2ria, including: 

1. Extent to which the project will make use of the unique 
capabilities of satellite technology. 

2. Educational "sc-uridness" of the oroposal, including plans 
for assessing the educational results of the proposed 
program as well as its market success. 

3. Plans for carrying on the proposed program after the 
initial test. 

4. Plans for marketing the services to the intended educa- 
tional users, including stimulation of cooperative initia- 
tives witnin the educational community. 

As shown in Figure 16, once the Office of Proposal Evaluation has 
approved a company's proposal, the matter is turned over to the opera- 
tional side of the organization, where a channel coordination division 
arranges for satellite channels. The functions of the Office of 
Proposal Evaluation assign considerable power to that office to influence 
the shape of educational telecommunications development. An alternative 
would be to take all conier; on a first come, first serve basis. In the 
EDSAC and SKYNET organizations, there v/ere offices for arranging end- 
to-end distribution, including cable channels. PILOT will be different, 
in that the private telecoinmunications company will be left with the 
responsibility for making non-satellite distribution arrangements. By 
the time the PILOT system flies, a system for brokering CATV lease 
access channels such as described in connection with "Project Out-Reach," 
should be functioning. 
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3.5.1 GrouPd Terminals 

One of the advantages of the PILOT aporoach to the development of 
educational satellite service is that it brings a number of different 
telecoinpunications organizations into the act. Hopefully, this" will 
generate : diversity of approaches to marketing educotiona'l satellite 
services. Seme connanies iriicht S'^ek to se^ve a number of different 
e'^ icat 'onal se:tors Mle others ii^ay Loncentrate on one sector. If the 
F.C C. win je^^vvt, there could be a variety of tariff schedules, to see 
how users .vill react under different rricina situations. 

One question that is unresolved is ^^ow best to market ground 
terminals. Should users buy thei^, lease then, 'f'rom the satellite operator 
or procure then fron competing siiopliers? Or perhaps the satellite 
operato.- will have greater success marketing services if the ground 
terminals are provided free. With a diversity of potential high power 
satellite companies participating in the ^ILOT nroqram, there is an 
opportunity to test a d^'versitv of ways of handling ground terminals. 
Therefore, it is reconiiiended that around tenninals not be provided to 
users by the PTLT corporation "itself. 

3.5.2 F^iji^a PC i njj^ 

In the beginning, it is reconBiiended that the PILOT corporation 
subsidize the telecornrnunications companies by leasing then channels at 
little or no cost This will enable the companies, in turn, to charge 
less to tre e-Jucdci^nal users. How3ver, U is also recommended that the 
charge to the rcn^pan^es be gra'^ ally increased to cover the fui 1 cost 
and that the compa'^^es, in turn, increase their prices to a level that 
v;ould have to be cha-ged in an unsubsidized system. This way, a gradual 
build-uo to testing under real -stic mar<e^ conditions can occur. 



-152- 



It will p-obabl always be necessao to have a program of financial 
aid to educat''on to enable the sector to utilize satellites. However, 
this aid will core from the Office of Education, not from PILOT. 
Furthermore, the aid should be in the form of direct aid to the users 
rather than to an educational telecommunications superagency. This may 
be the best way of maI^ing the suppliers of educational telecommunications 
services responsive to the needs of users. 

3.6 CONCLUSIONS 

Four very different alternatives have been discussed here: 
Project Out-Reach, devoted to extending PBS coverage and expanding PBS 
services; EDSAC, a cooperative of users; SKYNET, a multi-purpose 
commercial system; ana PIlOT, a government demonstration program designed 
to phase itself out by encouraging the private sector to assume 
responsibility, and structured to test services under market conditions. 

Of the four, Project Out-Reach might enable PBS to reduce its 
interconnection costs, as well as enable people in rural areas to 
benefit fron a service for which they already contribute tax dollars. 
In addition. Project Out-Reach would provide a logical first step for 
later development of the kinds of non-PBS satellite services that 
were discussed in Section 2.2 

If Project Out-Reach is an alternative which seems worthy of 
immediate attention, PILOT seems to be the boldest approach to stimulating 
the dor-^cint private sector to become involved in the developr.ent of 
long-ranqe educational satellite services. The cooperative aporoach of 
EOSAC nay be the n:ost pro-nising way of governing an educational 
satellite systen so that it is free from federal interference. However, 
some of its features could prove to be very clumsy to deal with, in 
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trying to get a system started. SKYNET is realistic if the non- 
educational side of the high power satellite service market exists and 
if educational users will find it to be of interest. Otherwise, 
something on the order of PILOT will be needed to convince the private 
sector of the viability of serving education. Clearly, more analysis 
of these and other alternatives is required. 
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4 > CONCLU DING RE fy.RKS 

This memorandum represents an attempt to do two things. The first 
objective was to provide a basis for arriving at an estimate of the 
potential demand for future educational satellite services. One cannot 
overeniDhasize the fact that the scenarios from which these estimates 
were drawn could be 180 degrees wrong. Actually, future demand may be 
far less or far greater than this memorandum indicates. It is hoped 
that this TOmorandum at least pro^'ides a starting point for estimating 
both derand and cost. 

The second objective of this memorandum was to present some 
aUernat-'ve organizational approaches to educational telecommunications 
development. Th^ alternatives which have been presented by .0 means 
cover the entire range of ootions, but they do reflect widely varying 
philosoohies about the proper roles of the public and private sectors, 
as well as different strategies for netting the juu done. 

At the time this memorandum was prepared, the "Out-Reach" 
option seemed the most realistic uecause of the fact that PBS has already 
defined ^ts satellite -"Mterconnection requirements and because the 
public broadcasting sector war probably the single telecommunications 
organization, national in scope, with the potential resources required to 

implement such a system. On the other hand, EDSAC seemed more 
idealistic than realistic idealistic in that it reflects the notion 
t^«at an organizatiop w*;-':h begins the grass roots and which i^ 
designed by those it r intended to serve will be more responsive to the 
needs of users. EDSAC did not seem realistic to us at first because 
sev^ious doubts that users could ever gather enough cooperative steam to 
get things rollina without considerable stimulation from some source 
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such as the federal government. However, before this memorandum was 
completed, a Public Service Satellite Consortium, somewhat similar in 
structure to EDSAC has already been formed. In view of this develop- 
ment, one can perhaps be less skeptical about the ability of the 
educational sector to organize itself for the future. 

Nevertheless, satellites are not cheap. Ground terminals and 
software could prove to be even more expen<^ive than the satellites. 
Therefore, some form of financial contribution from the public sector 
seems essential. A renewed respect for the "market mechanism" seems 
to have surfaced amonq policy makers in the past few years. But it 
is well to bear in mind that the market only reflects demand, which 
depends in part on ability to pay. It does not always reflect need. 
A true picture of the need for educational satellite service can be 
had only if the educational sector is given the financial ability to 
choose among options, including whether or not to allocate funds for 
satellite development. Whether public assistance should be in the form 

# 

of a PILOT-type project or in conjunction with a private sactor 
initiative such as SKYNET reniains to be determined. 

There are even more basic questions to be considered through. 
Cost analyses remain to be performed for one thing. Hopefully, costing 
can be applied to the satellite and ground terminal requirements which 
have been spelled out in this memorandum and to other alternative 
requirements which may be developed. It should be pointed out that our 
requirements are likely to be more costly than others which may be 
developed because of the heavy emphasis on two-way terminals and because 
we have tried to illuminate a broad range of opportunities for high-power 
sattellite utilization in education. The approach being taken by the 
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Office of TelecoinnuniCcUions Policy of HEW appears to be somewhat more 
conservative and more attuned to economic reality [56, 57, 58]. There 
are ether cost figures to be determined too, such as the cost of 
software and cost of local distribution from satellite reception 
terminal to end user via cable or other means. CAI requirements may 
have been undercstirrated and require reexamination in view of work in 
progress by Korley and Eastwood at our Center. 

Even more important is the fundamental question of whether or not 
we should even have an educational telecommunications system of 
national scope, at any financial cost. Such a development is sure to 
be fraught with unintended educational, political and social conse- 
quences, both good and bad, " "ne unforseeable even with the most 
extensive cost/benefit analyses and imoact assessment.* Will information 
and computer networks leid to abuses? What safeguards can be constructed 
to prevent potential abuses such as violaLions of privacy? Can local and 
state educational prerogatives really be retained? What kind of a 
human product will uur educational system tnrn out if the element of 
classroom socialization is diminished because of increased media usage? 
Is there a chance that one segment of society will receive a "mediated" 
education while another segment will be exposed to an entirely different 
set of educational experiences? If so, what are the societal implica- 
tions of such a double tier educational system? Will minority interests 
be >ufficiently well represented? These and many o^her oueblions 
deserve rucf) mere attention thri.n they have received to date. 



*A 3d(;er by ibrgan fias identified potential impacts of large-scale 
edtJCjtional telecorrujnications systems. [55] 
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